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[FORTY-EIGHTH  CONGRESS,  SECOND  SESSION.] 

In  the  Senate  of  the  United  States, 

January  27, 1885. 
Be9olved  hy  the  Senate  (the  House  of  BepresentaUves  concurring)f  That  the  annual  re- 
port of  the  Smithsonian  Institution  and  National  Museum  for  the  year  1884  be  printed, 
and  that  there  be  printed  16,060  extra  copies ;  of  which  3,000  copies  shall  be  for  the 
use  of  the  Senate,  6,060  for  the  House  of  Representatives,  and  7,000  for  the  Smith- 
sonian Institution. 
Agreed  to  by  the  House  of  Representatives,  February  4, 1885. 
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LETTER 

FBOM  THB 

SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 


▲CCOMPAKYING 


The  cmnual  report  of  the  Board  of  Regents  of  that  Institution  for  the  year 

1884. 


jAiniAKT  27,  1885.— Ordered  to  be  printed. 


Smithsonian  Institution, 
W^xshingtony  D.  0.,  January  26, 1886. 
Sib  :  In  accordance  with  section  6693  of  the  Bevised  Statutes  of  the 
United  States,  I  have  the  honor  in  behalf  of  the  Board  of  Begents  to 
sabmit  to  Congress  the  annual  report  of  the  operations,  expenditures, 
and  condition  of  the  Smithsonian  Institution  for  the  year  1884.   > 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spenoee  F.  Baibd, 
Secretary  Smithsonian  InstituUon. 
Hon.  G.  F.  Edmunds, 

President  of  the  Senate. 

Hon.  John  O.  Gablisle, 

Speaker  of  the  House  of  Representatives. 
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ANNUAL  REPORT  OF  THE  SMITHSONIAN  INSTITDTION    FOi 

THE  YEAR  1884. 


SUBJECTS. 


1.  Proceedings  of  the  Board  of  Begents  for  the  session  of  January. 
1885. 

2.  Beport  of  the  Executive  Committee,  exhibiting  the  financial  affairg 
of  the  Institution,  including  a  statement  of  the  Smithson  fund,  and  re- 
ceipts and  expenditures  for  the  year  1884,  and  the  estimates  for  1885. 

3.  Annual  report  of  the  Secretary,  giving  ap  account  of  the  operations 
and  condition  of  the  Institution  for  the  year  1884,  with  the  statistics  of 
collections,  exchanges,  &c. 

4.  General  appendix,  comprising  a  record  of  recent  progress  in  the 
principal  departments  of  science,  and  special  memoirs,  original  and 
selected,  of  interest  to  collaborators  and  correspondents  of  the  Insti- 
tution, teachers,  and  others  engaged  in  the  promotion  of  knowledge. 


The  report  of  the  Assistant  Director  and  Curators  of  the  I^ational 
Museum  for  the  year  1884  will  be  published  in  a  separate  volume. 
It 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organizing  act  approved  Angost  10, 1846,  Bevised  Statutes, 
title  Lxxnr,  section  5580,  <^The  business  of  the  Institulion  shall  be  con- 
ducted at  the  city  of  Washington  by  a  Board  of  Eegents,  named  the 
Begents  of  the  Smithsonian  Institution,  to  be  composed  of  the  Yice- 
President,  the  Chief  Justice  of  the  United  States  [and  the  Governor  of 
the  District  of  Columbia],  three  members  of  the  Senate,  and  three  mem- 
bers of  the  House  of  Eepresentatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washington,  and  the  other  four  shall  be  inhabitants  of  some 
State,  but  no  two  of  the  same  State." 


BEGJSNTS  FOB  THE  TEAR  1884. 

Term  6xpii6B> 
The  Vice-President  of  the  United  States: 

Gbobqe  F.  Edmunds  (elected  President  of  Senate  March  3,  1883) Mar.    3, 1886 


The  Chief  Justice  of  the  United  States : 
MoBBisoN  B.  Wafte. 

United  States  Senators : 

Nathaniel  P.  Hell  (from  May  19,1881) Mar.    3,1885 

Samuel  B.  Maxey  (from  May  19,  1881) Mar.   3,1887 

Justin  S.  Morrill  (appointed  February  21, 1883) Mar.    3,1865 

Members  of  the  House  of  Representatives : 

Otho  E.  Singleton  (appointed  January  7, 1884) Dec.  23, 1885 

Wm.  L.  Wilson  (appointed  January  7, 1884) Dec.  23,1885 

Wm.  W.  Phelps  (appointed  January  7, 1884) 1 Dec.  ,23, 1885 

Citi7.ens  of  Washington : 

Peter  Parker  (first  appointed  in  1868) Resigned  Apr.,   7, 1884 

William  T.  Sherman  (first  appointed  in  1871) Mar.  25,1885 

James  C.  Wellinq May  13,1890 

Citizens  of  a  State : 

John  Maclean,  of  New  Jersey  (first  appointed  in  1868) Dec.  19, 1885 

Asa  Gray,  of  Massachusetts  (first  appointed  in  1874) Dec.  19, 1885 

Henrt  Corp±E,  of  Pennsylvania  (first  appointed  in  1874) Dec.  19, 1885 

KOAH  Porter,  of  Connecticut  (appointed  in  1878) Mar.    3, 1890 


Morrison  R.  Waits,  Chancellor  of  the  Institution  and  PreMent  of  the  Board  of 

Begmit, 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 
THE  SMITHSONIAN  INSTITUTION. 


WASHiNaTON,  D.  O.,  JamLary  21, 1886. 

The  annnal  meeting  of  the  Board  of  Begents  of  the  Smithsonian 
Institatibn  was  held  this  day  at  half-past  10  o'clock,  a.  m. 

Present:  Hon.  G.  P.  Edmunds,  Hon.  J.  S.  Mosbill,  Hon.  S.  B. 
Maxbt,  Hon.  O.  E,  Singleton,  Hon.  W,  L.  Wilson,  Hon.  W.  W. 
Phelps,  Eev.  Dr.  John  Maclean,  Eov.  Dr.  Noah  Pobteb,  Dr. 
Henby  CoppiSe,  Dr.  James  0,  Welling,  and  the  Secretary,  Professor 
Baibd. 

Excuses  for  non-attendance  were  read  fix)m  Ohief-Jostice  Waite, 
Pro£  Asa  Gray,  and  Hon.  K  P.  Hill. 

In  the  absence  of  the  Chancellor,  on  motion  of  Mr.  Phelps,  Dr.  Pob- 
TEB  was  called  to  the  chair. 

The  journal  of  the  Board  was  read  and  approved. 

The  Secretary  stated  that  the  Eev.  Dr.  Koah  Pobteb  had  been 
re-elected  a  Eegent  for  six  years  by  the  joint  resolution  of  Congress, 
approved  March  3, 1884. 

The  Secretary  presented  to  the  Board  the  following  letter : 

Prof.  Spenoeb  F.  Baibd, 

Secretary  of  the  Smithsonian  Institution : 

Deab  Sib  :  The  state  of  my  health  renders  it  necessary  to  tender  my 
resignation  as  a  member  of  the  Board  of  Eegents  of  the  Smithsonian 
Institution. 

In  signifying  my  resignation  it  is  with  no  ordinary  feelings  I  recall 
the  years  I  have  been  connected  with  the  Board  and  the  distinguished 
men  with  whom  it  has  been  my  privilege  and  honor  to  be  associated. 
Not  only  the  present  members  whom  I  so  highly  respect  and  esteem, 
but  a  long  list  of  honored  names  of  former  members  now  deceased,  re- 
cur to  me,  the  last  of  which  is  that  of  Professor  Joseph  Henby,  and 
while  James  Smithson  will  be  known  to  the  world  and  remembered 
as  the  founder  of  the  Institution,  Joseph  Henby  will  be  regarded  as 
having  been  raised  up  by  a  signal  Providence,  the  true  interpreter  of 
his  w£q,  the  able  organizer  of  the  Institution,  and  wise  controller  of  its 
finances. 

May  the  Smithsonian  Institution,  so  auspiciously  established  and  ex- 
tensively known,  continue,  under  your  wise  administration,  an  estab- 
lishment distinct  and  specific^  for  the  <^  increase  and  difiusion  of  knowl- 
edge among  men." 

With  great  respect,  your  friend  and  servant, 

Petbb  Pabkbb. 

2  Lavayettb  SquAbb, 

WasMni^f  1>.  (7.,  April  7^  1884. 
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XII  JOURNAL   OF   THE   BOARD. 

The  Secretary  informed  the  Board  that  Oongress  had  filled  the  va- 
cancy  occasioned  by  the  resignation  of  Dr.  Parker  by  the  election  of 
Dr.  Jakes  0.  Welling,  president  of  Columbian  University  of  Wash- 
ington, D.  0.,  for  six  years  from  May  13, 1884. 

On  motion  of  Dr.  Maclean  it  was — 

Besolvedj  That  the  Board  of  Regents  has  heard  with  regret  of  the 
resignation  of  Dr.  Peter  Parker,  and  hereby  expresses  the  high  appre- 
ciation of  the  valaable  and  ef&cient  services  he  has  rendered  the  Insti- 
tution for  the  past  seventeen  years  as  a  Begent  and  as  Chairman  of 
its  Executive  Committee. 

The  Secretary  stated  that  in  accordance  with  the  rules  of  the  Board 
during  its  recess,  the  remaining  members  of  the  Executive  Committee 
had  filled  the  vacancy  occasioned  by  the  resignation  of  Dr.*  Parker,  by 
the  appointment  of  Dr. 'Welling. 

On  motion  of  Dr.  Copp6e  it  was — 

Besolvedy  That  Dr»  Welling  be  elected  ,to  6ll  the  vacancy  in  the  Ex- 
ecutive Committee. 

The  Secretary  reported  that  in  accordance  with  the  request  of  the' 
Board  at  its  last  meeting.  Senator  Edmunds  had  prepared  a  bill  rela- 
tive to  the  provision  for  an  Acting  Secretary,  which  had  passed  Con- 
gress and  become  a  law  on  the  13th  of  May,  1884,  as  follows  : 

An  act  to  provide  for  the  appointment  of  an  Acting  Secretary  of  the  Smithsonian  Institution, 
[Public  No.  31,  Forty-eighth  Congress,  first  session.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  Chancellor  of  the 
Smithsonian"  Institution  may,  by  an  instrument  in  writing  filed  in  the 
office  of  the  Secretary  thereof,  designate  and  appoint  a  suitable  person 
to  act  as  Secretary  of  the  Institution  when  there  shall  be  a  vacancy  in" 
said  office,  and  whenever  the  Secretary  shall  be  unable  from  illness, 
absence,  or  other  cause  to  perform  the  duties  of  his  office;  and  in  such 
case  the  person  so  appointed  may  perform  a]l  the  duties  imposed  on  the 
Secretary  by  law  until  the  vacancy  shall  be  filled  or  such  inability  shall 
cease.  The  said  Chancellor  may  change  such  designation  and  appoint- 
ment from  time  to  time  as  the  Institution  may  in  his  judgment  require. 

Approved,  May  13,  1884. 

Under  the  provisions  of  this  act  the  Chancellor  had  taken  the  fol- 
lowing action: 

Lyme,  Conn.,  July  2, 1884. 
By  virtue  of  the  authority  conferred  on  me  by  the  act  of  May  13, 
1884,  ^^to  provide  for  the  appointment  of  an  Acting  Secretary  of  the 
Smithsonian  Institution,"  I  hereby  designate  and  appoint  Mr.  William 
J.  Bhees  to  act  as  Secretary  of  the  Institution  when  there  shall  be  a 
vacancy  in  that  office,  and  whenever  the  Secretary  shall  be  unable  from 
UlnesSi  absence,  or  other  cause  to  i)erform  the  duties  of  his  office. 

M.  R.  Waite, 
Chancellor  of  the  Smithsonian  Institution. 
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Dr.  Maclean  presented  the  annual  report  of  the  Executive  Gommit- 
tee,  which  was  read. 

On  motion  of  Dr.  Copp6e  it  was — 

Resolved^  That  the  report  of  the  Executive  Committee  be  accepted, 
and  that  the  income  for  the  year  1885,  be  appropriated  for  the  service 
of  the  Institution  upon  the  basis  of  the  above  report;  to  be  expended 
by  the  Secretary  with  full  discretion  as  to  the  items,  subject  to  the 
approvdil  of  the  Executive  Committee. 

The  Secretary  presented  the  following  communication  he  had  received 
since  the  last  meeting  of  the  Board: 

June  2, 1884. 
Spenceb  F.  Baibd, 

Secretary  Smithsonian  Institution^ 

Washington,  D.  0. : 

8m:  I  intend  to  make  a  bequest  for  the  advancement  of  science — 
that  is,  of  physiclal  science.  For  many  reasons  I  would  like  to  make 
the  bequest  in  favor  of  the  Smithsonian  Institution ;  but  there  is  one 
difficulty  which  must  be  cleared  up  before  I  can  decide.  If  money  were 
lefb  by  wiU  to  the  Smithsonian  Institution  would  it  defend  the  will 
against  the  claims  of  any  and  all  persons  who  should  contest  the  will 
and  take  legal  steps  to  set  it  aside  f  Has  it  authority  by  law ;  has  it 
funds  that  it  would  be  authorized  to  use  for  the  purpose  of  defending  a 
will  in  its  favor?  As  I  have  no  children  the  will  would  be  less  likely 
to  be  contested,  but  there  are  others  who  might  attempt  to  set  it  aside. 
For  this  reason  what  I  wish  above  all  to  be  assured  of  is  that  any  legacy 
that  I  leave  for  the  purpose  named  will  not  be  given  up  without  making 
a  fight  of  it  if  needful.    Please  explain  this  point. 

I  wish  you  to  send  me  a.  form  of  words,  the  very  words  themselves, 
in  which  a  bequest  should  be  made  so  that  there  could  be  no  pretense 
of  setting  it  aside  for  vagueness;  and  that  will  carry  out  my  intentions, 
which  I  will  explain : 

The  chief  part  I  would  desire  to  bequeath  to  the  Institution  would 
be  for  the  "  increase  and  diffusion  of  knowledge  among  men,'^  and  beside 
would  wish  to  have  the  Institution  invest  say  $300  (is  that  too  insig- 
nificant for  the  purpose  ?)  and  use  the  income  thereof  for  conferring  a 
gold  medal  either  annually  or  biennially  (which  would  be  the  better?) 
on  the  person  who  had  made  the  most  important  discovery  in  physical 
science  during  the  year,  or  two  years  ending,  say  a  year  before  the  date 
of  conferring  the  medal.  For  example,  the  Regents  would  have  to 
decide,  say  in  the  month  of  December,  1883,  who  made  the  most  im- 
portant discovery  in  physical  science  during  the  year,  or  two  years, 
ending  December  31, 1882.  If  you  have  my  meaning  put  it  in  language 
that  will  make  it  perfectly  clear  without  multiplying  words. 

The  medal  not  for  any  patented  invention,  Uke  the  electric  light,  for 
example,  but  especially  and  only  for  such  discoveries  as  Pasteur  on  in- 
fection, fermentation,  &c.,  and  Gt.  Darwin's  on  tidal  action.  Regents 
to  be  sole  judges  as  to  what  is  meant  by  physical  science  and  most  im- 
portant discoveries  therein. 

The  reason  why  I  would  like  to  have  not  only  suggestions  and  ex- 
planations but  the  full  '^1  will  and  bequest  to"  is  also  because  I  don't 
know  whether  to  say  the  Regents  shall  do  this  or  that,  or  whether  to  say  ; 
a  majority  or  quorum  of  them  shall  do  it  in  order  to  make  it  both  strictly 
legal  and  also  practicable;  also,  whether  or  not  it  is  necessary  to  say 
how  the  Regents  shall  invest  the  money.    I  suppose  a  copy  of  that  part 
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of  Hamilton's  or  Hnebas'  (Habel  f)  will  would  answeor  for  the  part  re- 
lating to  tbe  ^^  Increase  and  diffusion,"  &o.  As  for  the  medal  I  believe 
no  fand  has  been  lefb  to  institutions  for  that  purpose,  and  I  should  like 
to  have  your  opinion  on  it. 

Please  return  this  letter  with  your  answer,  which  I  would  like  you  to 
let  me  have  as  soon  as  you  can;  taking,  however,  all  the  time  you  need 
to  make  it  so  full  and  explicit  that  no  further  correspondence  will  be 
necessary  at  this  stage.  I  mean  business  if  your  answer  is  satisfactory. 
For  the  present  I  desire  this  affair  to  be  treated  as  confidential,  or  if 
necessary  to  mention  to  other  parties,  withhold  the  name. 

There  is  one  thing  I  had  rather  do  than  make  bl  bequest  in  favor  of 
the  Institution,  namely,  pay  over  a  certain  sum,  say  $2,000  or  $2,500, 
in  trust  to  the  Eegentsj  provided  I  could  receive  the  income  during 
life,  the  Institution  to  have  the  sole  use  and  possession  of  the  same  after 
my  death.  Would  the  Institution  be  authorized  to  ac(5ept  a  sum  of 
money  on  such  terms  ? 
Bespectfully, 


After  fall  discussion  of  the  subject  it  was,  on  motion  of  Mr.  Edmunds — 

Besolvedj  That  the  communication  be  referred  to  the  Executive  Com- 
mittee with  full  power  to  act  in  relation  to  it. 

The  Secretary,  Professor  Baird,  presented  his  annual  report  of  the 
operations  of  the  institution  for  the  year  1884,  which  was  read  in  part. 

On  motion  of  Dr.  Maclean,  the  Secretary  was  instructed  to  transmit 
the  report  to  Congress. 

On  motion  of  Mr.  Edmunds,  it  was — 

Besolved  (1),  That  the  fiscal  year  of  the  Institution  shall  hereafter  ter- 
minate on  the  30th  day  of  June  in  each  year. 

(2)  That  .the  Secretary  shall  hereafter  prepare  and  cause  to  be  printed 
and  sent  to  each  member  of  the  Board  on  or  before  the  first  day  of  De- 
cember in  each  year,  his  annual  Teport. 

(3)  That  the  annual  meeting  of  the  Board  of  Begents  shall  hereafter 
be  held  on  the  second  Wednesday  in  January  in  each  year. 

The  Board  then  adjourned  sine  die. 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 

1884. 


The  Bxecative  Committee  of  the  Board  of  Regents  of  the  SmithBonian 
Institation  respectfully  submit  the  following  report  in  relation  to  the 
funds  of  the  Institution,  the  appropriations  by  Congress  for  the  National 
Museum  and  other  purposes,  tixe  receipts  and  expenditures  for  the  In- 
stitution and  the  Museum,  i^r  1884,  and  the  estimates  for  the  year  1885. 

Condition  of  the  fund  Jamtary  3, 1885. 

The  amoudt  of  the  bequest  of  James  Smithson  deposited 
in  the  Treasury  of  the  United  States  (act  of  Congress 
August  10, 1846) $515,169  00 

Besiduary  legacy  of  Smithson,  added  to  the  fund,  deposited 
in  the  Treasury  of  the  United  States  (act  of  Congress 
February  8, 1867) 26,210  63 

Addition  to  the  fund  from  savings,  &c.  (act  of  Congress 
February  8, 1867) 108, 620  37 

Addition  to  the  fund  by  bequest  of  James  Hamilton,  of 
Pennsylvania  (1884) 1 ,  000  00 

Addition  to  the  fund  by  bequest  of  Simeon  Habel,  of  Few 
York  (1880) 600  00 

Addition  to  the  fund  by  proceeds  of  sale  of  Virginia  bonds 
(1881). 51,500  00 

Total  permanent  Smithson  fund  in  the  Treasury  of 
the  United  States,  bearing  interest  at  6  per  cent, 
per  annum $703,000  00 

Statement  of  the  receipts  and  expenditures  of  the  Smithsonian  Institution 

for  the  year  1884.  y 

BECEIPTS. 

Interest  on  the  Smithson  fund $42,180  00 

Bepayment  of  expenses  of  freight,  &c.,  on 
Henry  statue,  by  act  of  Congress 900  00 

Balance  cash  on  hand  January  1, 1884 25,914  20 

Total  receipts $68, 994  20 

XV 
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BXPEKDtTURBS. 
Building: 

Bepairs  and  improvements $2,205  74 

Furniture  and  fixtures 2,423  90 

$4,629  64 

General  expemes : 

Meetings  of  the  Board 469  76 

Postage  and  telegraph. 337  44 

Stationery ! 522  82 

General  printing,  blanks,  &c 922  58 

Incidentals,  horse,  carriage,  gas,  &c 1, 260  00 

Books,  periodicals,  and  binding 2, 628  25 

Salaries,  Secretary,    clerks,    assistants,   and 

labor 16, 69 1  19 

22, 622  03 

PuhlicaUons  and  researches : 

Smithsonian  Oontributions  to  Knowledge —  3, 100  93 

Smithsonian  Miscellaneous  Collections 4, 939  69 

Smithsonian  Annual  Beport 2, 834  53 

Explorations 2, 881  16 

Apparatus 94  77 

Literary  and  scientific  exchanges  in  addition 

to  appropriation  by  Congress , 2, 610  71 

16,36169 

Total  expenditures 43,613  36 

Balance,  January,  1886 $25,380  84 

ESTIMATES  FOR  1886. 

The  following  are  the  estimates  of  receipts  by  the  Institution  for  the 
year  1885,  and  of  the  appropriations  required  for  carrying  on  its  opera- 
^    tions  during  the  same  period : 

Receipts. 

N^   Interest  on  the  permanent  fund  receivable  July  1, 1885, 

and  January  1, 1886 $42, 180  00 

Expenditwres. 

For  building  and  repairs $1, 600  00 

For  general  expenses,  including  salaries «  23,000  00 

For  Publications  and  researches 12, 000  00 

ForExchanges .  3,000  00 

For  Contingencies 2, 680  00 

Total • $42,180  00 
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NATlOKAIi  MUSEUM,  AND  OTHER  OBJECTS  COMMITTED  BY  CONGRESS 
TO  THE  SMITHSONIAN  INSTITUTION. 

The  following  appropriations  were  made  at  the  first  session  of  the 

Forty-eighth  Congress  for  the  National  Museum,  and  other  objects  com- 
mitted to  the  care  of  the  Smithsonian  Institution : 

For  the  preservation  and  exhibition  and  in- 
crease of  the  collections  received  from  the 
surveying  and  exploring  expeditions  of  the 
Gk>vernment,  and  other  sources,  including 
salaries  or  compensation  of  all  necessary 
employes... $91,000  00 

For  transfer  and  arrangement  of  the  collec- 
tions of  the  American  Institute  of  Milling 
Engineers,  presented  to  the  Government, 
including  expenses  already  incurred 10, 000  00 

For  expense  of  heating,  lighting,  and  telepho- 
nic and  electrical  service  for  the  new  Museum 

building 6,000  00 

$107,000  00 

For  care  of  the  Armory  building  and  grounds  and  expense 
of  watching,  preservation,  and  storage  oTthe  duplicate 
collections  of  the  Government,  and  of  the  property  of 
the  United  States  Fish  Commission  contained  therein, 
including  salaries  or  compensation  of  all  necessary  em- 
ployes    2,500  00 

For  cases,  furniture,  and  fixtures  required  for  the  exhibi- 
tion of  the  collections  of  the  United  States  I^ational  Mu- 
seum, and  for  salaries  or  compensation  of  all  necessary 
employes. 40,000  00 

For  the  expenses  of  an  international  exchange  of  books, 
docameuts,  and  productions  of  the  United  States  with 
foreign  countries,  in  accordance  with  the  Paris  conven- 
tion of  1877,  including  salaries  and  compensation  to  all 
necessary  employes,  to  be  expended  under  the  direction 
of  the  Secretary  of  the  Smithsonian  Institution 10, 000  00 

For  finishing,  heating,  gas-fitting,  plumbing,  and  com- 
pletely furnishing  the  eastern  portion  of  the  Smithsonian 
Institution,  and  for  finishing  the  fourth  and  fifth  stories, 
including  liabilities  already  incurred    15, 000  00 

For  paving  sidewalk  on  south  and  east  fronts  of  National 
Museum  building  <... 1,000  00 

For  expense  of  freight  on  statue  of  Joseph  Henry  from 
Borne  to  Washington,  and  all  expenses  by  the  Smith- 
sonian Institution  connected  with  the  erection  and  cere- 
monies of  unveiling  said  statue 900  00 

S.  Mis.  33 ji 
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For  the  purpose  of  continning  ethnological  researches 

among  the  American  Indians^  nnder  the  direction  of  the 

.  Secretary  of  the  Smithsonian  Institution,  including  sala- 

'  ries  and  compensation  of  all  necessary  employes 


$40,000  00 


JExhUnt  of  condition  of  appropriations  hy  Congress  for  National  Museumy  ^o.,  January  1, 

1885. 


OlsJoct.      ' 

Balance 

January  1, 

1884. 

for  nscal 

year  1884-'85, 

act  July  7, 

1884, 

Total  ayail- 

able  from 

January  1, 

1884,  to  June 

30,1885. 

Expended 

in  the  year 

1884. 

Balance 

January  1. 

1885,  avail- 

able  till  June 

80,1886. 

Preaeryation  of    collections, 

National  Moseam 

Armory   Bnilding,    National 

$46,668  51 

1,525  50 

36,020  49 
3,500  00 

12,677  14 

$107,000  00 

2.600  00 

40, 000  00 
10, 000  00 

15, 000  00 

l,0n0  00 
40, 000  00 

$153,668  51 

4,025  50 

76, 020  49 
13, 500  00 

27,677  14 

1,000  00 
59, 945  40 

$100,259  24 

2,525  00 

63,384  13 
7, 705  50 

26, 378  02 

$53,390  27 
1,500  60 
12.636  86 

Famitnre  and  fixtures,  Na- 
tional Mnnenm   ,..,,...  r , 

International  Exchanges 

Reconstmction    eastern  por- 
tion Smithsonian  building. .. 

Paving    sidewalk.    National 
Museum    - .  -  r  , . , . .  ... 

5,704  60 

1,298  22 

1,000  00 
19,525  62 

North  American  Ethnology. . . 

10,045  40 

40,419  78 

The  balance  (January  1, 1884),  $802.17,  of  the  appropriation  for  pre- 
paring the  scientific  report  of  the  Polaris  expedition,  has  been  expended 
during  the  year,  according  to  the  certificate  of  Major  Hobbs,  October 
6, 1884,  disbursing  clerk  of  the  Treasury  Department. 

The  appropriation  by  Congress  of  $900  to  reimburse  the  Institution 
for  its  expenditures  in  connection  with  the  Henry  statue,  was  received 
from  tbe  Treasury  Department  in  October,  1884,  and  is  included  in  the 
statement  of  receipts  for  the  year. 

The  committee  has  examined  the  vouchers  for  payments  made  from 
the  Smithson  income  during  the  year  1884,  all  of  which  bear  the  ap- 
proval of  the  Secretary  of  the  Institution,  and  a  certificate  that  the 
materials  and  services  charged  were  applied  to  the  purposes  of  the 
Institution. 

The  committee  has  also  examined  the  accounts  of  the  National 
Museum  and  find  that  the  balances  above  given  correspond  with  the 
certificates  of  the  disbursing  ofl&cers  of  the  Interior  and  Treasury  De- 
partments. 

The  quarterly  and  annual  accounts-current,  the  check-books  and 
journals  have  been  examined  and  found  correct. 

Bespectfully  submitted. 

John  Maclean, 
W.  T.  Sherman, 
James  0.  Welling, 

Executive  Committee. 
Washington,  January,  1885. 

Dr.  Maclean's  examination  of  the  expenditures  and  vouchers  was 
limited  to  those  of  the  Smithsonian  Institution  proper. 
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REPORT  OF  THE  ARCHITECTS  FOR  THE  RECOUSTRUCTION 
OF  THE  EASTERN  PORTION  OF  THE  SMITHSONIAN  IN- 
STITUTION. 

Profc  S.  F.  Baibd, 

Secretary  pf  the  Smithsonian  Institution: 

SiB:  We  have  the  honor  to  submit  a  report  of  the  operations  pertain- 
ing to  the  fire-proof  reconstruction  of  the  east  portion  of  the  Smithson- 
ian building,  which  was  commenced  in  the  month  of  April,  1883,  and 
completed  during  the  last  year.  , 

For  a  proper  understanding  of  the  conditions  under  which  this  work 
was  executed  it  may  be  well  to  recall  a  few  steps  in  the  life  of  the  whole 
building. 

On  the  28th  of  January,  1847,  the  plans  of  James  Renwick,  esq.,  of 
New  York,  were  adopted,  bids  for  the  completion  of  the  whole  building 
were  invited,  the  work  awarded  on  the  9th  of  March,  and  the  corner- 
stone laid  on  the  1st  of  May  following.  Five  years  were  stipulated  for 
the  completion  of  the  work  under  the  building  contract. 

On  the  26th  of  February,  1850,  the  interior  framing  and  floors  of  part 
of  the  center  building,  intended  to  contain  the  museum  of  apparatus, 
fell  down  into  the  basement  before  completion,  and  on  July  3, 1860,  a 
committee  of  the  Regents  of  the  Institution  reported  "that  the  interior 
of  the  main  building  is  defective  in  the  kind  of  material  originally 
adopted  and  to  a  considerable  degree  in  the  quality  of  the  material  em- 
ployed, which  consists  principally  of  wood.  The  money  was  mainly 
expended  upon  the  cut-stone  work  of  the  fronts.^  The  committee  rec- 
ommended "  that  the  interior  of  the  center  building  be  removed  and 
that  a  ^re-jproo/ structure  be  substituted  for  it." 

In  January,  1853,  the  plans  of  Capt.  fe.  S.  Alexander,  U.  S.  A.,  for  flre- 
prooflng  and  finishing  the  interior  of  the  center  building  were  adopted, 
and  the  author  of  the  plans  intrusted  with  the  superintendence  of  this 
work,  which  was  commenced  in  June,  1853,  and  completed  in  Decem- 
ber, 1854.  It  included  a  lecture  room  with  unsurpassed  optical  and 
acoustic  properties,  accommodating  1,800  persons.  Unfortunately  for  - 
the  building  the  term  "fire- proofing"  had  in  those  days  simply  refer- 
ence to  floors  and  walls,  so  that  the  fire-proofed  center  building  still 
retained  a  combustible  wooden  roof,  like  all  other  public  buildings 
erected  about  the  same  time. 

A  fire  occurred  on  the  24th  of  January,  1865,  which  destroyed  this 
roof,  and  with  it  all  the  interior  of  the  upper  story  of  the  main  building 
and  the  a^acent  towers.     The  executive  committee  of  the  Regents  re- 
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ported  that  careftil  sorrey  forced  upon  them  the  conviction  that  <Hhe 
original  construction  of  the  building  as  a  whole  was  very  defective  and 
unsuited  as  a  receptacle  of  valnable  records.  The  two  wings  and  con- 
necting ranges,  which  were  not  iiyured  by  the  fire,  are  defective  in  ma- 
terial and  construction.  The  floors  in  some  cases,  though  covered  with 
flagging,  rest  upon  wooden  beams,  which  are  decayed,  and  in  a  few 
years  the  interior  of  these  parts  will  require  removal.'' 

The  Begents  decided  that  the  restoration  should  in  all  parts  be  inde- 
structible by  fire,  and  intrusted  Adolf  Gluss,  architect,  with  the  plans 
and  superintendence  of  the  work,  which  was  carried  on  shortly  after 
the  close  of  the  war,  when  material  and  labor  had  risen  to  the  highest 
mark. 

The  second  story  of  the  center  building  was  fitted  up  as  a  hall  for 
Government  collections,  and  was  covered  with  an  iron  and  slate  roof; 
five  towers  were  fitted  up  with  iron  and  brick  floors,  partitions,  and  roofs, 
and  with  iron  stairs.  This  work  was  completed  in  the  season  of  1867. 
Fire-proof  floors  were  substituted  in  1871  for  the  decayed  lower  wooden 
floors  of  the  west  wing  and  of  the  northwest  arcade,  and  in  1873  a  steam- 
heating  apparatus  was  put  in  the  building. 

The  east  wing,  then  called  the  chemical  wing,  was  originally  arranged 
for  one  large  lecture-room,  provided  with  seats  for  1,000  persons,  and 
the  adjoining  range  was  fitted  up  for  two  apparatus-rooms  in  close  prox- 
imity with  the  lecturers'  table.  When  the  improved  lecture-room  in  the 
main  building  was  completed  in  1864  there  was  no  longer  any  use  for 
the  now  antiquated  room  which  absorbed  the  whole  east  wing.  Hence, 
this  wing  was  temporarily  divided  into  two  stories,  with  wooden  floors,  and 
studded,  lathed,  and  plastered  partitions.  The  lower  floor  was  arranged 
in  a  large  room  for  handling  all  articles  of  exchange,  &c.  The  second 
story  was  fitted  up  with  a  suit  of  rooms  for  the  accommodation  of  the 
Secretary  of  the  Institution,  in  accordance  with  the  original  intentions 
of  the  Eegents,  and  the  high  space  above  was  left  unfinished  as  a  loft. 

The  fenestration  became,  in  the  newly  arranged  two  stories,  most 
anomalous.  The  tall  windows  of  a  lofty  lecture-room  being  subdivided, 
the  old  frames  cam*  to  be  in  the  lower  story  very  near  to  the  ceiling, 
and  almost  on  a  level  with  the  floor  in  the  upper  story.  The  connect- 
ing wing,  as  altered,  accommodated  simply  two  middle-sized  offices,  with 
the  cloister  along  the  exposed  north  front,  through  the  open  arches  of 
which  rain  and  snow  drifted,  and  rotted  the  wooden  floor-joists  so  much 
that  they  had  to  be  temporarily  supported  from  the  cellar.  Before  long 
the  open  arches  of  the  cloister  had  to  be  filled  in  with  temporary  wooden 
windows,  which  barely  kept  the  weather  out. 

Above  the  first  story  of  tbe  range  there  was  a  second  story,  of  no 
practical  value,  since  the  external  architecture  limited  the  size  of  its 
windows  to  bull's-eyes  of  2J  feet  in  diameter,  &c. 

The  museum  was  shut  off  from  the  eastern  main  entrance  by  direct 
obstructions  and  by  floors  on  two  different  levels. 
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This  deplorable  condition  of  the  east  wing,  continued  for  a  series  of 
years,  demanded  in  the  end  prompt  action,  and  in  March,  1883,  an  ap- 
propriation of  $50,000  was  made  by  Congress  for  the  fire-proof  recon- 
stmction  of  the  eastern  part  of  the  Smithsonian  Institution,  to  which 
$15,000  were  added  in  July,  1884,  for  completion  and  furniture. 

Under  these  appropriations  the  old  "  chemical  wing'^  was  stripped  of 
the  combustible  constructions ;  so  much  of  the  exterior  walls  as  de- 
pended upon  the  wooden  frame  work  was  carefully  taken  down;  all  or- 
namental cut-stone  work,  consisting  of  copies  from  doors,  windows,  and 
cornices  of  divers  monastic  edifices  in  France  and  Germany,  was  laid 
aside  and  reset  in  the  walls  during  the  progress  of  the  work.  The 
dark  and  damp  cellar,  containing  4,500  square  feet  of  floor  space,  was 
drained,  and  provided  with  a  Portland  cement  floor  upon  a  concrete 
foundation,  and  converted  into  dry  working-rooms  in  best  sanitary  con- 
ditioQ.  On  the  ground  floor  cheerful  offices  were  arranged  on  both  sides 
of  a  broad  and  level  corridor,  by  which  the  old  museum  is  reached  in  a 
direct  line  from  the  east  entrance.  The  formerly  useless  and  anomalous 
second  story  was  reaiTanged  into  two  stories  of  ten  feet  clear  height 
for  offices,  with  adequate  lisrht  and  air,  and  covered  with  a  metal  roof, 
fastened  in  a  fire-proof  manner  upon  concreted  brick  arches. 

Above  th6  ground  floor  of  the  east  wing  there  were  but  six  badly 
lighted  and  ventilated  rooms  in  a  second  story.  These  wei'e  replaced 
by  seven  well  lighted  and  aired  spacious  offices,  and  a  similar  space 
was  gained  in  each  of  two  upper  stories  for  offices  and  document-rooms. 
This  wing  is  crowned  by  a  pitched  mediaeval  wrought-iron  roof,  covered 
with  slate  hung  to  iron  pur-lines  for  the  steep  portions,  and  with  metal 
upon  hollow  terra-cotta  tiles  for  the  flat  portions. 

There  arc)  arranged  above  the  basement,  in  all,  36  office  rooms,  con- 
taining 12,500  square  feet  floor  space. 

In  the  progress  of  the  work  the  exterior  walls  were  strengthened,  sub- 
stantial brick  walls  were  built  for  the  interior  partitions,  and  supports 
of  the  flre-proof  floors  consisting  of  concreted  brick  arches  sprung 
between  rolled-iron  beams. 

All  the  rooms  are  provided  with  extra  large  gas-pipes  and  flues  end- 
ing above  the  roof,  so  that  eventually  either  of  them  may  be  used  by  the 
scientists  for  experiments.  There  are  tubes  laid  throughout  for  inter- 
communication by  means  of  oral  annunciators,  and  piping  for  clocks. 

Documents  may  be  raised  or  lowered  from  the  outside  of  the  building 
to  the  basement  by  a  hoist,  and  from  there  distributed  to  the  archives 
in  the  different  stories  by  means  of  an  elevator  of  cheap  construction. 

A  compact  low-pressure  steam-heating  apparatus  warms  the  whole 
section  promptly  and  comfortably  at  a  moderate  expense. 

The  exterior  architecture  was  simply  modified  by  resetting  all  the 
architraves  and  cornices  at  such  levels  as  to  enable  valuable  space 
within  the  building  to  be  made  useftil  for  laboratories,  offices,  work- 
rooms, archives,  and  store-rooms,  by  enlarging  some  of  the  windows  as 
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necessary  for  the  new  conditions,  by  supplying  a  small  quantity  of  plain 
cnt  stone,  and  by  adding  Norman  dormers  of  cut-stone  work  for  light- 
ing the  space  within  the  pitched  roof  of  the  west  wing. 

A  financial  statement  accompanies  this  report,  which  gives  the  cost  of 
all  branches  of  the  work  in  detail  and  requires  no  comment. 

With  the  completion  of  the  work,  as  above  reported  upon,  the  prin- 
cipal part  of  the  Smithsonian  btiilding  is  now,  from  foundation  to  roof, 
beyond  the  reach  of  any  serious  fire.  Still  the  reconstruction  is  not  com- 
plete as  long  as  the  west  wing  and  adjoining  range  above  the  ground  floor 
are  of  combustible  construction.  During  a  conflagration  in  those  com- 
bustible parts  of  the  building,  the  main  building  in  the  center  would 
probably  be  considerably  damaged  by  water. 

In  the  center  building  some  repairs  are  necessary,  and  the  first  story 
ought  to  be  re-arranged,  so  that  the  available  space  can  be  made  more 
useftd  for  the  purposes  of  the  Institution. 

We  have  the  honor  to  be,  very  respectfully,  your  most  obed't, 

CLUSS  &  SCHULZB, 
ArcMteoU. 

WASHINaTON,  D.  C, 

January  12, 188& 
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PLANS   AND    VIEWS   OF   THE  GROUNDS  AND   BUILDING 
OF  THE  SMITHSONIAN  INSTITUTION. 


1.  Plan  of  the  Smithsonian  Grounds,  appropriated  to  the  use  of  the 

Institution  by  act  of  Congress  August  10, 1846. 

2.  View  of  Ihe  north  front  of  the  Smithsonian  building  (from  the  west), 

showing  partly  the  original  form  of  the  eastern  portion. 

3.  View  of  the  south  front  of  the  Smithsonian  building,  showing  the 

present  reconstructed  appearance  of  the  eastern  portion. 

4.  Elevations  of  the  eastern  portion  as  reconstructed,  showing  first  the 

north  aspect,  and  second,  the  south  aspect. 
6.  Elevation  of  the  east  front  of  the  eastern  portion  as  reconstructed, 
and  also  plan  of  the  basement. 

6.  Plans  of  the  first  and  second  stories  of  the  eastern  portion  as  recon- 

structed. 

7.  Plans  of  the  third  and  fourth  stories  of  the  eastern  portion  as  recon- 

structed. 
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EASTERN  PORTION  OF  SMITHSONIAN  INSTITUTION — NORTH  ELEVATION. 


BASTUIK  PORTION  OF  SMITHSONIAN  INSTITUTION — SOUTH  KZ.IYATXOII. 
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EASTERN   rORTION  OF  SMITHSONIAN    INSTITUTION — EAST  ELEVATION. 


EASTERN   PORTION  OF  ^MITHSONIA?*   INSTITUTION — PLAN  OF  BASEMENT. 
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EASTERN  PORTION  OF  SMITHSONIAN  INSTITUTION— PLAN  OF  FIRST  STORY. 
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EASTERN  PORTION  OF  SMITHSONIAN  INSTITUTION — PLAN  OF  SECOND  STORY. 
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EASTERN   PORTION  OF  SMITHSONIAN   INSTITUTION— PLAN  OF  THIRD  STORY. 
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EASTERN  PORTION  OF  SMITHSONIAN  INSTITUTION— PLAN  OF  FOURTH  STORY. 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


THE  SMITHSONIAN  INSTITUTION. 


MBMBBBS  BX  OFFICIO  OF  THE  "ESTABLISHMENT.'' 

(January  1«  1885.) 


CH£8T£B  A.  ABTHUB,  President  of  the  United  States. 
G.  F.  £DMUNDS,  President  of  the  United  States  Senate. 
MOBBISON  B.  WAITE,  Chief  Justice  of  the  United  States. 
FEEDEBICK  T.  FBELINGHUYSEN,  Secretary  of  State. 
HUGH  Mcculloch,  secretary  of  the  Treasury. 
BOBEBT  T.  LINCOLN,  Secretary  of  War. 
WILLIAM  E.  CHANDLEB,  Secretary  of  the  Navy. 
FBANE  HATTON,  Postmaster-General. 
HENBY  M.  TP:LLEE,  Secretary  of  the  Interior. 
BENJAMIN  H.  BBEWSTEB,  Attorney-General. 
BENJAMIN  BUTTEBWOBTH,  Commissioner  of  Patents. 


REGENTS  OF  THE  INSTITUTION. 

(January  1, 1885.) 


MOBBISON  R.  WAITE,  Chief  Justice  of  the  United  States, 

President  of  the  Board. 
G.  F.  EDMUNDS,  President  of  the  United  States  Senate. 
NATHANIEL  P.  HILL,  member  of  the  Senate  of  the  United  States. 
SAMUEL  B.  MAXET,  member  of  the  Senate  of  the  United  States. 
J.  S.  MOBBILL,  member  of  the  Senate  of  the  United  States. 
O.  B.  SINGLETON,  member  of  the  House  of  Bepresentatives. 
WILLIAM  L.  WILSON,  member  of  the  House  of  Bepresentatives. 
W.  W.  PHELPS,  member  of  the  House  of  Bepresentatives. 
JOHN  liACLEAN,  citizen  of  New  Jersey. 
ASA  GBAT,  citizen  of  Massachusetts. 
HENBY  COPPfiE,  citizen  of  Pennsylvania. 
NOAH  POBTEB,  citizen  of  Connecticut. 
WILLIAM  T.  SHEBMAN,  citizen  of  Washington,  D.  C. 
JAMES  C.  WELLING,,  citizen  of  Washington,  D.  C. 


Exemthe  Committee  of  the  Board  of  Regents, 

ZoBK  MAKJUtAX.  William  T.  Sherman.  James  C.  Welling. 

SPENCER  F.  BAIBD,  Secretary  of  the  Institution  and  Director  of  the 
U.  8.  National  Museum. 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


REPORT  OF  PROFESSOR  BAIRD, 

SECRETARY  OP  THE  SMITHSONIAN  INSTITUTION,  FOR  1884. 


To4he  Board  of  Regents  of  the  Smithsonian  Institution: 

Gentlemen:  I  have  the  honor  to  present  herewith  the  report  of  the 
operations  and  condition  of  the  Smithsonian  Institution  for  the  year 
.1884.  Tiiis,  in  accordance  with  the  usual  custom,  will  include  an  ac- 
count of  the  work  performed  by  the  Smithsonian  Institution  itself,  as 
well  as  that  of  the  branches  of  the  public  service  placed  by  Congress 
under  its  charge,  namely,  the  National  Museum  and  the  Bureau  of  Eth- 
nology. To  this  will  be  added  a  sketch  of  the  work  of  the  United 
States  Fish  Commission,  which  is  also  under  my  charge  5  and  of  tliat 
of  the  v.  S.  Geological  Survey,  kindly  furnished  by  its  Director. 

THE  SMITHSONIAN  INSTITUTION. 

INTRODUCTORY. 

Outside  of  the  regular  routine  work  of  the  Institution,  an  account  of 
which  will  be  furnished  in  its  proper  place,  are  the  details  connected 
with  the  participation,  in  1884,  by  the  Smithsonian  Institution  in  the 
exhibitions  at  Cincinnati,  Louisville,  and  the  International  Cotton  Ex- 
position at  New  Orleans,  with  which  your  Board  was  charged  by  order 
of  Congress.  A  full  account  of  the  history  of  these  undertakings  will 
be  given  hereafter. 

An  increasing  number  of  national  organizations  for  the  promotion  of 
science  has  received  accommodation  in  the  lecture-room  of  the  National 
Museum  during  the  year,  in  accordance  with  the  authority  of  the  Board. 

The  repairs  to  the  eastern  portion  of  the  Smithsonian  building  have 
been  completed,  with  the  exception  of  a  few  minor  details,  and  the  offices 
re-established. 

The  general  progress  of  the  Institution  during  the  year,  and  that  of 
the  public  service  under  its  control,  has  been  satisfactory.  The  Smith- 
sonian farads  are  in  good  condition,  the  new  year  being  entered  upon 
free  from  any  indebtedness  and  with  a  satisfactory  balance  on  hand. 

The  publications  of  the  Institution  have  been  continued,  and  numer- 
ous additions  have  been  made  to  the  library.  The  work  of  the  Inter- 
national Exchange  service  continues  to  increase,  and  will,  it  is  hopedj 
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be  placed  upon  a  still  more  definite  and  satisfactory  basis  daring  the 
year  1885. 

The  additions  to  the  Museum  have  been  unexampled  in  extent,  con- 
sequent partly  upon  the  acquisitions  made  in  connection  with*  the  ex- 
hibitions  just  referred  to,  and  partly  upon  the  labors  of  the  Geological 
Survey,  of  the  Ethnologica,!  Bureau,  of  the  XTnited  States  Fish  Commis- 
sion, and  of  numerous  miscellaneous  explorations,  both  public  and  pri- 
vate. 

THE  HENRY  STATUE." 

The  appropriation  of  $15,000,  made  some  years  ago  by  Congress,  for 
the  erection  of  the  Henry  statue  did  not  quite  cover  all  the  expenses, 
and  the  &um  of  $900  was  advanced  from  the  funds  of  the  Institution. 
Believing,  however,  that  it  was  the  intent  of  Congress  that  this  statue 
should  be  placed  in  position  without  cost  to  the  Institution j  application 
was  made  for  the  sum  named,  which  was  duly  allowed.  The  money  has 
beeu  paid  over  and  placed  to  the  credit  of  the  Institution. 

PROFESSOR  HENRY'S  SOIENTIFIO  WRITINGS. 

At  the  meeting  of  the  Board  of  Eegents  of  January  17,  1883,  a  reso- 
lution was'introduced  by  Dr.  Maclean  to  provide  for  the  republication 
of  Professor  Henry's  scientific  writings.  A  committee  appointed  at  the 
last  meeting  of  the  Board,  January  16,  1884,  consisting  of  Prof.  Asa 
Gray,  Hon.  William  L.  Wilson,  and  your  Secretary,  has  had  the  subject 
under  consideration,  and  ha«  decided  that  the  resolution  only  covered 
such  of  Professor  Henry's  articles  as  had  actually  been  printed,  and  espe- 
cially the  portion  prior  to  his  entrance  upon  his  duties  at  Washington. 
The  editing  of  this  publication  was  intrusted  to  Mr.  Wm.  B.  Taylor,  who 
has  been  engaged  in  collecting  the  necessary  material.  The  commence- 
ment of  the  work  has  gone  to  press,  and  a  sample  is  submitted  for  the 
information  and  criticism  of  the  Eegents. 

JAMES  SMITHSON. 

In  the  Life  of  Smithson,*  published  by  the  Institution  a  few  years  ago, 
the  author,  Mr.  Ehees,  says:  "It  is  an  interesting  subject  of  speculation 
to  consider  the  motives  which  actuated  Smithson  in  bequeathing  his 
fortune  to  the  United  States  of  America,  to  found  an  institution  in  the 
city  of  Washington.  He  is  not  known  to  have  had  a  single  correspond- 
ent in  America,  and  in  none  of  his  papers  is  found  any  reference  to  it 
or  to  its  distinguished  men.  It  has  been  alleged  that  he  was  more 
friendly  to  monarchical  than  to  republican  institutions,  but  there  ap- 
pears to  be  no  foundation  for  this  opinion.  *  *  *  By  selecting  the 
United  States  as  the  depository  of  his  trust  he  paid  the  highest  compli- 

*<<  Smithson  and  hia  Beqnest."  Smithaonian  Miscellaneous  Collections,  No.  330, 
1880,  p.  18.    And  Smithsonian  Annaal  Beport  for  1879. 
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ment  to  its  intelligence  and  integrity,  and  testified  his  confidence  in 
repablicSin  institutions  and  bis  faith  in  their  perpetuity.'^ 

It  is  gratifying  to  to  able  to  confirm  this  supposition  by  information 
which  has  recently  been  communicated  to  this  Institution.  The  follow- 
ing letters  from  a  grandson  of  Davies  Gilbert,  president  of  the  Eoyal 
Society,  and  an  intimate  friend  of  Smithson,  were  received  during  the 
past  year: 

Ents,  Penryn,  Cornwall,  England, 

March  13ylSS4. 
Prof.  S.  F^  Baird, 

Secretary  Smithsoniam  Institution : 
Sir:  Some  years  since  I  noticed,  while  I  was  living  in  Ifl'ew  Zealand, 
an  advertisement  for  any  letters  or  information  relating  to  Mr.  Smithson, 
addressed  especially  to  descendants  of  Sir  Davies  Gilbert  and  others. 

On  my  return  to  England  i  came  across  a  letter  written  by  Smith- 
son,  dated  Paris,  May  9,  year  4,  (1792),  under  his  first  name,  James 
L.  Macie,  and  addressed  to  «iy  grandfather,  Mr.  Davies  Gilbert  (never 
Sir).  Should  you  wish  for  a  copy  of  this  letter  and  any  information 
relative  to  his  passing  at  Oxford,  and  short  notes  by  my  grandfather 
written  in  his  pocke^book,  I  shall  be  glad  to  send  them. 

I  shodld  have  inclosed  copies,  but  fear  the  ^  life '  projected  may  be 
long  since  published. 

Yours,  truly, 

John  D.  Enys. 

Athbnjbum  Club,  Pall  Mall,  S.  W., 

May  16, 1884. 
My  Dear  Sir  :    I  have^ lately  returned  from  fishing  in  Scotland,  and 
write  to  acknowledge  your  answer  to  my  letter  re  Smithson, 

On  my  return  to  Cornwall  next  moqth  I  will  copy  from  my  grand- 
father's pocket-books  the  entries  relating  to  him  as  Mr.  Maeie,  and  for- 
ward a  copy  of  the  only  letter  I  know  of  from  him  written,  from  Paris 
when  the  Kevolution  was  first  under  way. 

I  shall  be  grateful  if  you  could  forward  me  here,  or  to  my  address  in 
Cornwall,  any  life  or  account  of  Mr.  Smithson  such  as  you  have  already 
published. 

Yours,  truly, 

John  D.  Enys. 

Enys,  Penryn,  Cornwall, 

Augtist  23, 1884. 
My' Dear  Sir:  I  am  afraid  that  the  following  extract  from  my  grand- 
father's pocket-books  and  addresses  to  the  Eoyal  Society  of  London  will 
be  of  very  slight  value  to  you.  I  know  of  no  other  letter  of  his,  but 
any  under  the  not  fkmiliar  name  of  Macie  I  liave  no  doubt  were  long  ago 
burnt.  Should  any  further  information  turn  up  I  will  forward  it. 
I  shall  be  glad  to  hear  if  you  think  right  to  publish  the  inclosed,  which 
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were  written  on  the  leaves'bound  up  in  Mr.  Davies  Gilbert's  pocket- 
books,  and  should  like  copies  of  any  information  which  has  been  pub- 
lished before. 

You  are  at  liberty  to  destroy  the  extracts  or  publish  them,  as  you 
think  best  towards  Smithson's  memory. 

Yours,  truly, 

John  D.  Bnys. 

Note  under  the  week  from  June  8-14, 1789.    In  bound-up  pocJceirhooJc  of 
Davies  Gilbertj  F.  R.  /S.,  M.  T.,  <fcc. 

^'  Macie,  afterwards  Smithson,  was  a  Gent.  Com.  when  I  entered  at 
Pembroke  College. 

"  His  mother's  husband  was  a  country  gentleman,  to  whose  estates  he 
has  succeeded ;  but  the  first  Duke  of  Northumberland  was  allowed  on 
all  hands  to  be  his  father.  At  the  time  of  his  matriculation  I  have 
heard  that  a  blank  was  left  for  his  surnames,  Mr.  Macie  having  at  that 
period  instituted  suit  to  annul  his  marriage,  which  the  wife  defended. 
The  Dutchess  of  N.  then  died,  when  Mrs.  Macie  wished  the  marriage 
dissolved,  with  the  hope  of  marrying  the  Duke  of  1^.,  but  this  the  hus- 
band from  spite  opposed,  and  I  have  heard  that  a  suit  was  actually  in- 
stituted in  which  the  parties  had  changed  sides.  Pending  these  mat- 
ters Mr.  Macie  died,  and  my  friend  succeeded  to  his  estate.  The  Duke 
of  Northumberland  did  not  marry  the  mother,  nor,  I  believe,  did  he 
notice  Macie  m  his  will,  certainly  not  beyond  a  small  legacy.  Yet  on 
that  event  Macie  had  the  bad  taste  (not  to  use  a  stronger  expression)  to 
obtain  the  Kiug's  authority  for  taking  the  name  of  Smithson  (his  puta- 
tive father's),  he  still  continuing  to  usurpe  and  wrongfully  hold,  by  his 
own  admission,  the  property  of  the  Macie's. 

"Mr.  ISmithson  has  lived  chiefly  abroad,  with  manners  and  habits 
more  foreign  than  English.  He  is  living  unm  arried  in  1826.  •  •  • 
Several  ingenious  papers  in  the  Phil  .'Transactions  and  other  periodi- 
cal works  here  and  on  the  Continent  under  the  names  James  Smith- 
son  and  James  Macie.    D.  G." 

"  In  the  college  register  it  is  usual,  after  incerting  the  Christian  and 
surnames  of  the  person  admitted,  to  add  Filius  Bichardi  (for  instance) 
Armigeri  or  Generosus,  but  not  repeating  the  surname. 

"In  Mr.  Macie's  case  the  addition  is  Filius  Armigeri,  omitting  his 
father's  name  altogether.    D.  G." 

Note  in  bound  copp  of  MS.  pochet-booJc  kept  by  Davies  Gilbert. 

"  May  26, 1786. 

"  On  this  day  Mr.  James  Lonis  Macie  (afterwards  Smithson)  was  cre-- 

ated  Master  of  Arts  in  the  Convocation  House.    I  remember  his  being 

seated  on  the  upper  end  of  the  bench,  on  the  floor,  on  the  prootor^s  left 

hand  3  that  we  walked  back  together,  when  Macie  exchanged  his  cap  for 
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a  hat,  and  then  walked  with  me  round  Christ  Church  meadows.  What 
is  very  curious  his  father's  name  is  omitted  and  he  is  merely  stated  to 
be  the  son  of  an  esquire." 

'^  For  some  account  of  Mr.  James  Smithson  Macie  see  Gentleman's 
Magazine  for  March,  1830,  p.  275." 

"  Extract  translated  from  the  college  register :  "  1786,  May  7,  James 
Louis  (or  Lewis)  Macie,  sdt.  17,  of  London,  son  of  an  esquire,  matricu- 
lated of  Pembroke  College,  Oxford." 

"Tinder  June  11th,  1789 :  "  Macie  introduced  me  to  Sir  Joseph  Banks 
at  the  Eoyal  Society." 

Letter  from  James  Smithson  to  Davies  OilberL 

"  Parts,  May  9th,  Year  4  [1792]. 
"  Dear  Sir  :  Your  letter  did  not  reach  London  till  after  I  was  come 
out  of  town,  and  followed  me  here.  I  really  take  it  exceedingly  ill  of 
you  to  have  forgot  my  crystals,  and  beg  of  you  to  make  quick  and 
ample  atonement  for  it.  I  do  not  now  remember  what  particular  ones 
I  requested  you  to  procure  me,  but  any  you  bring  shall,  king-like,  be 
graciously  received,  as  a  testimony  of  your  good  intentions.  Well ! 
Things  are  going  on  I  ^a  ira  is  growing  the  song  of  England,  of  Eu- 
rope, as  well  as  of  France.  Men  of  every  rank  are  joining  in  the 
chorus.  Stupidity  and  guilt  have  had  a  long  reign,  and  it  begins,  in- 
deed, to  be  time  for  justice  and  common  sense  to  have  their  turn.  -  The 
office  which  you  have  been  lately  named  to  will,  I  hope,  afford  you 
means  of  promoting  their  cause.  Every  Englishman  I  converse  with, 
almost  every  Englishman  I  see  ol*  hear  of,  appears  to  be  of  the  demo- 
cratic party.  Mr.  Davis,  high  sheriff  for  Dorsetshire,  left  this  town  to- 
day and  takes  with  him,  it  seems,  a  quantity  of  tricolor  ribbon  to  deck 
his  men  with  tlie  French  national  cockades,  and  I  do  not  think  this  ex- 
ample unworthy  of  imitation  by  those  whose  principles  lead  them  to 
consider  with  indifference  and  contempt  the  frowns  of  the  court  party, 
to  whom,  doubtless,  the  mixture  of  red,  white,  and  blue  is  an  object  of 
horror.  I  do  not  tell  you  news  of  this  country,  as  the  English,papers 
inform  you  pretty  faithfully  of  the  manner  in  which  it  goes  on.  You 
have  understood,  I  hope,  that  the  church  is  now  here  quite  unacknowl- 
edged by  the  state,  and  is  indeed  allowed  to  exist  only  till  they  have 
leisure  to  give  it  the  final  death-stroke.  Mr.  Louis  Bourbon  is  still  at 
Paris,  and  the  office  of  king  is  not  yet  abolished,  but  they  daily  feel  the 
inutility,  or  rather  great  inconvenience,  of  continuing  it,  and  its  dura- 
tion will  probably  not  be  long.  May  other  nations,  at  the  time  of  their 
reforms,  be  wise  enough  to  cast  off,  at  first,  the  contemptible  incum- 
brance.   I  copsider  a  nation  with  a  king  as  a  man  who  takes  a  lion  as 
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a  guard  dog— if  he  knocks  out  his  teeth  he  renders  him  useless,  while 
if  he  leaves  the  lion  his  teeth  the  lion  eats  him. 

"I  remain,  dear  sir,  yours,  very  sincerely, 

'*  James  L.  Maoie. 
"  I  beg  of  you  to  make  my  best  compliments  to  your  father.    A  let- 
ter directed  as  follows  will  reach  me :  Monsieur  Macie,  Hotel  de  Pare 
Boyal,  Eue  de  Colombier,  F.  S.  G.,  A  Paris. 
"  To  Davies  Giddy,*  Esq., 

"  Tredredj  near  Maraziatij  Cornwall^  Angleterre.^ 

This  letter  is  indorsed  by  Davies  Gilbert  (formerly  Giddy):  "  Smith- 
son.    J.  L.  Macie.    1792.    May  the  9th.'' 
Mr.  Davies  Gilbert  was  sheriff  of  Cornwall  in  1792. 

THE  BOARD  OF  BEGENTS. 

It  is  with  regret  that  I  announce  the  resignation  of  Hon.  Peter  Parker, 
on  April  17, 1884,  of  the  office  of  member  of  the'  Board  of  Eegents  and  of 
the  Executive  Committee.  Dr.  Parker  has  performed  these  functions 
for  many^years,  and  always  with  2eal  and  fidelity.  His  advancing  years 
and  the  great  amount  of  labor  required -from  the  Executive  Committee 
in  the  way  of  auditing  the  accounts  of  the  Institution,  &c.,  made  him 
firm  in  insisting  upon  the  acceptance  of  his  resignation  against  many 
protests.  His  place  was  accordingly  filled  by  Congress  by  the  election 
of  Dr.  James  C.  Welling,  president  of  Columbian  University  of  this  city, 
on  May  13.  Dr.  Welling  was  requested  by  the  remainder  of  the  Execu- 
tive Committee — General  Sherman  and  Eev.  Dr.  Maclean — to  take  Dr. 
Parker's  place  on  that  committee. 

The  term  of  Eev.  Dr.  Koah  Porter  as  Eegent  having  expired,  he  was 
re-elected  by  Congress  on  March  3  for  another  term  of  six  years. 

ACTING  SEOBETABY. 

In  view  of  the  importance  of  having  some  one,  notably  an  officer  of 
the  Institution,  to  exercise  the  functions  of  Acting  Secretary  in  the 
event  of  the  extended  absence,  disability,  or  death  of  the  Secretary,  a 
law  was  passed  January  24, 1879,  giving  to  the  Cbancpllbr  the  power 
to  make  such  selection ;  and  Mr.  W.  J.  Ehees,  the  chief  clerk,  was  ap- 
pointed to  fill  the  position.  The  Board  at  its  last  meeting  found  some 
informality  or  uncertainty  in  the  act  of  Congress,  and  the  following 
act,  prepared  by  Hon.  (3t,  F.  Edmunds,  of  the  Senate,  one  of  the  Ee- 
gents, was  passed,  and  approved  on  May  13, 1884 : 

An  act  to  provide  for  the  appointment  of  an  Acting  Secretary  of  the  Smithsonian 

Inetitntion. 

Pttblio,  No.  31,  Forty-eighih  Congress,  first  session. 

Be  it  enacted  by  the  Senate  a/nd  House  of  Bepresevtatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  Chancellor  of  the  Smith- 

*The  famUy  name  of  Davies  Gilbert  was  Giddy.  At  his  marriage,  in  1808,  he  a»- 
9a;pe4  14b  wife's  name^  Gilbert. 
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sonian  Institution  may,  by  an  instrument  in  writing  filed  in  the  office 
of  the  Secretary  thereof,  designate  and  appoint  a  suitable  person  to  act 
as  Secretary  of  the  Institution  when  there  shall  be  a  vacancy  in  said 
office,  and  whenever  the  Secretary  shall  be  unable  from  illness,  absence, 
or  other  cause  to  perform  the  duties  of  his  office ;  and  in  such  case  the 
person  so  appointed  may  perform  all  the  duties  imposed  on  the  Secre- 
tary by  law  until  the  vacancy  shall  be  filled  or  such  inability  shall 
cease.  The  said  Chancellor  may  change  such  designation  and  appoint- 
ment from  time  to  time  as  the  Institution  may  in  his  judgment  require. 
Approved  May  13, 1884. 

In  accordance  with  this  act  the  following  action  was  taken  by  the 
Chancellor: 

By  virtue  of  the  authority  conferred  on  me  by  the  act  of  May  13, 
1884,  "to  provide  for  the  appointment  of  an  Acting  Secretary  of  the 
Smithsonian  Institution,''  I  hereby  designate  and  appoint  Mr.  William 
J.  Ehees  to  act  as  Secretary  of  the  Institution  when  there  shall  be  a 
vacancy  in  that  office,  and  whenever  the'  Secretary  shall  be  unable,  from 
illness,  absence,  or  other  cause,  to  perform  the  duties  of  his  office. 

M.  E.  Waite, 
Chancellor  of  the  Smithsonian  Institution. 
Lyme,  Conn.,  July  2, 1884. 

PORTRAITS  OF  THE  REGENTS. 

It  has  been  the  object  of  the  Smithsonian  Institution  to  make  a  col- 
lection^ as  complete  as  possible,  of  the  likenesses  of  all  who  have  served 
as  its  Regents.  This  object  is  comparatively  easy  of  attainment  in  the 
immediate  present,  but  as  the  enterprise  was  not  initiated  until  quite 
recently,  ther^  is  an  undesirable  number  of  blanks  in  the  collection. 
Crayon  portraits,  however,  of  Prof.  Asa  Gray,  at  present  one  of  the 
Eegents,  and  of  President  Fillmore,  and  Yice-President  George  M. 
Dallas,  who  were  Chancellors  of  the  Institution,  all  by  Mr.  Henry  Ulke, 
were  added  to  the  gallery  during  the  year. 

FOANOES. 

As  in  previous  years,  the  Secretary  has  much  pleasure  in  announcing 
the  excellent  condition  of  the  finances  5  all  indebtedness  to  the  Ist  of 
January,  1885,  having  been  paid,  and  leaving  a  balance  in  the  Treasury 
available  for  the  operations  of  the  coming  year.  In  the  report  of  the 
Executive  Committee  will  be  found  a  statement  of  the  receipts  and 
expenditures,  with  the  balances,  as  also  a  list  of  appropriations  made 
by  Congress.  In  the  list  of  credits  enumerated  will  be  found  the  sum 
of  $900,  appropriated  by  Congress  for  expenses  of  construction  and 
installation  of  the  Henry  statue  over  and  above  the  original  appro- 
priation. 

The  permanent  Smithson  fund  in  the  Treasury  of  the  United  States 
is  $703,000.  The  receipts  during  the  year  1884,  including  the  balance 
unexpended  on  the  1st  of  January,  were  $68,994.20,  and  the  expendi- 
tures $43,613.36;  leaving  a  balance  of  $25,380.84;,.  available  for  thQ 
opejpatiQUs,  of  the  Institutiouj^in  1885.^ 
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BTJILDINl&S. 

Smithsonian  Building. — ^The  appropriation  of  Congress,  available  on 
January  1,  for  the  reconstruction  of  the  eastern  range  ^nd  wing  was 
insufficient  to  complete  it,  and  an  additional  sum  of  $15,000  was  granted 
at  the  first  session  of  the  Forty-eighth  Congress.  This  was  expended 
in  fitting  up  the  two  upper  stories  of  the  building,  which  had  been 
necessarily  left  unfinished  for  lack  of  funds.  This  included  the  intro- 
duction of  iron  furring  and  iron  lathing  for  the  ceilings  immediately 
undfer  the  roof— a  measure  very  necessary  for  the  comfort  of  the  occu- 
pants of  the  .rooms  below  them.  It  was  impossible,  however,  to  find 
the  means  for  plastering,  which  yet  remains  to  be  done. 

With  the  additional  appropriation  many  of  the  rooms  were  fitted  up 
specially  for  their  requirements,  including  a  post-office,  which  is  used 
by  nearly  200  persons — equal  in  the  amount  of  mail  distributed  daily  to 
that  of  a  village  of  considerable  size. 

In  view  of  the  difficulty  of  making  the  electric  connections  answer  a 
satisfactory  purpose,  it  was  thought  best  to  make  provision  for  intro- 
ducing the  pneumatic  clock  system  whenever  occasion  allowed,  and  for 
this  purpose  the  air-tubesr  were  inserted,  to  which  the  regulator-clock 
and  the  dials  in  the  several  rooms  can  be  fitted  at  any  time.  A  similar 
provision  was  made  for  the  oral  annunciator — an  arrangement  by  which 
communication  can  be  established  direct  at  a  central  station  between 
the  pipes  leading  to  any  two  rooms  in  the  building,  thus  facilitating  com- 
munication and  obviating  the  use  of  several  telephones.  A  few  tele- 
phones have  been  introduced,  more  especially  with  reference  to  connec- 
tion with  the  switchboard  in  the  National  Museum,  and  by  which 
communication  is  established  with  all  parts  of  that  building,  as  well  as 
with  the  city  systems  of  exchange  and  those  of  the  Departments. 

By  the  courtesy  of  the  Superintendent  of  the  Observatory,  and  at  but 
slight  expense,  a  cpntrol-clock  was  set  up  in  the  National  Museum 
building,  as  also  in  that  of  the  Smithsonian  Institution,  these  being  reg- 
ulated at  noon  each  day  by  communication  direct  from  the  Observatory. 
In  this  way  the  imx)ortant  desideratum  of  accurate  time  is  obtained. 

The  rooms  in  the  reconstructed  portion  of  the  building  are  now  all 
occupied  for  the  general  purposes  of  thelnstitutiou,  notably  the  depart- 
ments of  administration,  of  international  and  miscellaneous  exchanges, 
of  the  reference  library,  of  transportation,  and  of  publication.  Several 
rooms  are  occupied  by  artists  employed  in  connection  with  the  woik  of 
the  Institution,  or  persons  who  are  engaged  in  preparing  special  reports 
upon  collections  and  explorations  miade  by  them  under  the  direction  of 
the  Smithsonian  Institution,  the  Fish  Commission,  and  the  United  States 
Signal  Office.  Three  rooms  have  been  fitted  up  as  a  special  chemical 
laboratory,  in  charge  of  Dr.  Kidder,  the  chemist  of  the  United  States 
Pish  Commission ;  and  all  work  in  the  way  of  rating  of  thermometers, 
-barometers,  and  hydronjeters  is  un^er  his  direction,  as  also  that  coq- 
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nected  with  chemical  analyses  of  air,  sea-water,  &c.  Much  work  has 
already  been  done  by  him  in  this  connection. 

-Two  rooms  are  occupied  by  the  United  States  Coast  and  Geodetic 
Survey  in  making  pendulum  experiments. 

Considerable  changes  have  been  made  in  the  central  portion  of  the 
main  ^building,  consequent  upon  the  retransfer  of  the  temporary  offices 
to  their  permanent  quarters  in  the  eastern  end.  The  large  room  on  the 
first  floor  has  been  given  up  exclusively  to  the  collections  of  birds,  shells, 
and  in  small  part  to  the  fishes ;  and  by  the  removal  of  the  cases  on  the 
south  galleries  exceptional  facilities  have  been  furnished  to  the  curators 
who  have  charge  of  these  departments  respectively. 

During  the  year  some  experiments  were  made  by  the  Brush  Electric 
Light  Company  in  lighting  Washington  by  means  of  powerful  arc  lights 
placed  on  top  of  lofty  buildings,  the  points  selected  for  this  purpose 
being  the  dome  of  the  Capitol,  the  summit  of  the  Smithsonian  tower, 
and  the  top  of  the  Washington  Monument.  To  increase  the  altitude  of 
the  Smithsonian  tower  a  poljB  was  erected  60  feet  high,  the  top  of  which 
was,  therefore,  about  200  feet  from  the  ground.  At  the  request  of  the 
Institution,  General  Hazen,  Chief  Signal  Officer,  was  kind  enough  to 
lend  a  large  vane,  which  has  been  erected,  and  which  serves  an  admir- 
able purpose  in  showing  the  direction  of  the  wind  from  over  a  wide  ex- 
tent of  the  city. 

National  Museum  Building. — This  building  continues  to  give  entire 
satisfaction  as  fully  carrying  out  its  objects.  As  might  be  expected, 
the  ordinary  minor  repairs  have  been  required  from  time  to  time,  but 
nothing  involving  any  considerable  expense.  Some  of  the  wooden  fioors 
have  rotted  in  places,  and  may  hereafter  require  renewal.  At  present, 
however,  the  renewal  of  a  few  of  the  boards  has  answered  the  purpose. 

Major  Powell,  of  the  United  States  Geological  Survey,  having  secured, 
by  Cqngressional  favor,  the  use  of  a  large  fire-proof  building  in  this  city, 
his  own  offices  and  those  of  a  considerable  portion  of  his  scientific  aids 
have  been  transferred  from  the  National  Museum  building,  permitting 
a  rearrangement  in  the  latter,  which  has  been  greatly  to  the  convenience 
of  the  service.  The  rooms  vacated  in  the  northeastern  pavilion  were 
reoccupied,  however,  by  the  chemical  and  physical  departments  of  the 
Geological  Survey ;  but  the  transfer  of  the  latter  from  the  southwestern 
pavilion  has  enabled  us  to  give  much  better  accommodations  to  the 
mineralogical,  metallurgical,  and  lithological  branches  of  the  service. 
The  four  courts  which  have  been  hitherto  used  merely  as  work-rooms  or 
for  storage  have  been  cleared  out  and  will  soon  be  occupied  by  exhibits, 
thus  adding  over  16,000  square  feet  to  the  available  space  for  display. 

Temporary  shed  in  the  grounds, — The  immense  amount  of  work  required 
to  properly  comply  with  the  directions  of  Congress  in  connection  with 
the  exhibitions  at  Cincinnati,  Louisville,  and  New  Orleans  made  it 
necessary  to  take  a  portion  of  the  appiopriation  to  erect  a  temporary 

Digitized  by  VjO^ 


10  REPORT   OF   THE   SECRETARY. 

bailding  of  100  by  50  tdet  in  the  grounds.  This,  of  conrse,  will  be  re- 
moved as  soon  as  it  can  be  dispensed  with ;  bat  it  has  fornished  an  im- 
I>ortant  aid  in  the  general  work  of  the  Institutioii  for  the  year. 

Brick  work-shop, — ^The  vacating  of  several  roomii  by  the  transfer  of 
Major  Powell's  photographic  department  to  its  new  quarters  on  F  street 
has  permitted  ^  much  more  satisfactory  arrangement  to  be  made  of  the 
taxidermical  service,  Mr.  Henry  Mskrshall,  in  charge  of  the  mounting  of 
birds,  having  moved  upstairs  and  left  the  lower  floor  to  Mr.  Joseph 
Palmer,  the  superintendent  of  the  division  of  modeling  in  plaster  and 
papier-mach^.  The  building  has  also  been  used  to  unpack  a  large  col- 
lection of  corals,  which  was  made  by  Dr.  Edward  Palmer  for  exhibition 
at  l^ew  Orleans. 

Armory  Building. — ^This  building  has  received  some  necessary  repairs 
to  its  roof  and  has  been  painted  inside,  so  as  greatly  to  increase  the 
neatness  of  its  appearance.  The  two  oval  spaces  referred  to  in  the  pre- 
ceding report  as  having  been  left  in  the  concreting  of  the  yard  have  now 
been  converted  into  flsh-ponds,  in  which  carp  and  other  flsh  are  kept 
pending  their  distribution  by  the  United  States  Fish  Commission. 

An  extension  of  the  car-shed  has  also  been  built,  under  which  four 
cars  of  the  Fish  Commission  can  be  accommodated. 

As  has  already  been  stated,  a  side-track  from  the  Baltimore  and  Po- 
tomac depot  runs  into  the  grounds  of  the  Armory  and  under  the  sheds, 
and  the  whole  establishment  has  been  of  very  great  service  for  loading 
the  exhibits  prepared  by  the  Smithsonian  Institution,  the  Fish  Commis- 
sion, the  Interior  Department,  the  Treasury  Department,  &c.,  for  the 
three  great  expositions  already  referred  to. 

Additional  Museum  Building. — The  need  of  an  additional  Museum 
building  was  fully  detailed  in  the  last  report,  the  demand  for  it  being 
very  much  greater  now  than  before,  in  view  of  the  immense  additioDS 
made  by  the  regular  sources  of  supply.  Very  many  objects  of  great 
interest  and  requiring  a  large  space  for  their  accommodation  have  been 
promised  by  exhibitors  at  New  Orleans,  and  it  is  a  serious  problem  to 
know  where  these  can  even  be  stored,  aside  from  the  possibility  of  prop- 
erly displaying  them.  The  full  details  in  regard  to  the  necessity  of  this 
building  will  be  found  in  the  report  of  1883. 

Building  for  the  Alcoholic  Collections. — ^The  presence  of  alcoholic  speci- 
mens in  large  numbers,  so  important  in  a  scientific  point  of  view,  greatly 
endangers  the  safety  of  museum  buildings  and  their  contents,  and  most 
of  the  establishments  in  Europe  have  lately  taken  the  precaution  to 
constnrot  separate  buildings  peculiarly  adapted  for  the  purpose.  An 
application  was  made  at  the  last  session  of  Congress  for  an  appropria* 
tion  to  put  up  a  similar  building  in  the  grounds  of  the  Institution,  but 
it  was  not  acted  upon  favorably.  This  item  b?^s  beep  reo^w^  in  the 
estimates  for  the  i^ming  ftscal  ye^r. 
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MEETOGS  OP  SOIENTIPIO  BODIES. 

The  Board  of  Eegents,  at  its  meeting  in  January,  1881,  formally  tend- 
ered the  use  of  the  lecture-room  and  other  accommodations  in  the  I^a- 
tional  Museum  to  the  I^ational  Academy  of  Sciences,  and  authorized 
the  executive  committee  to  grant  a  similar  courtesy  to  other  natidnal 
organizations  having  the  advancement  of  science  as  their  object.  Un- 
der this  arrangement  the  N'ational  Academy  met  on  Tuesday,  April  15, 
and  continued  in  session  until  Friday,  April  18. 

In  addition  to  the  facilities  afforded  to  the  National  Academy  of 
Sciences,  mentioned  above,  it  was  thought  quite  in  accordance  with  its 
relationships  to  the  Smithsonian,^  especially  as  established  since  the  res- 
olution of  the  Board,  above  referred  to,  to  give  to  the  Academy  the 
use  of  one  of  the  new  rooms  in  the  extension  of  the  Smithsonian  build- 
ing for  its  archives,  library,  and  other  property.  This  has  accordingly 
been  done,  and  two  rooms  have  been  assigned  for  the  purpose.  It  has 
proved  to  be  a  very  grep^t  convenience  to  the  officers  of  the  Academy, 
especially  during  its  meetings  in  the  adjacent  National  Musetim  building. 

Among  the  most  interesting  meetings  of  1884  in  the  National  Museum, 
of  the  national  scientific  societies,  was  that  of  the  American  Fish  Cultu- 
ral Association,  which  took  place  in  May,  it  being  the  first  convocation 
it  has  ever  held  in  the  city  of  Washington.  In  addition  to  the  association 
itself,  invitations  were  extended  to  the  fish  commissioners  of  nineteen 
States,  and  a  large  attendance  was  the  result.  Many  papers  were  pre- 
sented, but  the  chief  point  of  attraction  was  the  opening  to  the  public 
of  the  fisheries  section  of  the  Museum,  as  arranged  after  the  return  of 
a  part  of  the  collection  from  the  International  Fisheries  Exhibition  in 
London.  The  Brush-Swan  Company  kindly  put  in  sufficient  plant  to 
illuminate  the  entire  building,  especially  the  fisheries  section,  and  a 
very  large  attendance  was  present  on  the  occasion.  The  annual  address 
was  delivered  by  Hon.  Theodore  Lyman,  who  was  followed  by  Hon.  S. 
S.  Cox  and  others.  The  meeting  was  varied  by  an  excursion  on  the 
steamer  Fish  Hawk  to  the  shad-hatching  grounds  near  Fort  Washing- 
ton, where  the  processes  of  treating  the  fish  were  duly  exhibited. 

LEGTUBES. 

The  success  of  the  course  of  lectures  delivered  in  1883,  in  the  lecture- 
room  of  the  National  Museum,  under  the  auspices  of  the  Anthropolog- 
ical and  Biological  Societies,  induced  those  bodies  to  establish  a  second 
course  for  1884,  and,  as  before,  these  were  attended  by  large  audiences. 

The  list  of  these  lectures  will  be  given  under  the  head  of  National 
Museum. 

Toner  Lectures. — It  is  known  to  the  Board  that  an  endowment  was 
made  by  Dr.  John  M.  Toner,  of  Washington,  of  a  fiind,  the  interest  of 
which  was  to  be  appropriated  in  giving  a  series  of  lectures  on  some 
subject  pertaininjg  to  medicine,  surger^,  or  public  health ;  and,  by  an 
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arrangement  made  with  my  predecessor,  these  lectures  are  published 
at  the  expense  of  the  Smithsonian  Institution,  as  a  portion  of  the  series 
of  Smithsonian  Miscellaneous  Collections,  and  in' that  form  distributed 
to  public  libraries  and  to  institutions  having  a  common  object  with  the 
lectures  in  question.  ' 

The  lectures  delivered  have  been  as  follows : 

I.  On  the  Structure  of  Cancerous  Tumors  and  the  mode  in  which  ad- 
jacent parts  are  invaded.  By  Dr.  J.  J.  Woodward.  Delivered  March 
28, 1873.    Published  November,  1873.    8vo,  42  pp. 

II.  Dual  Character  of  the  Brain.  By  Dr.  C.  E.  Brown-S^quard. 
Delivered  April  22,  1874.    Published  January,  1877.    8vo,  23  pf>. 

III.  On  Strain  and  over-action  of  the  Heart.  By  Dr.  J.  M.  Da  Costa. 
Delivered  May  14, 1874.    Published  August,  184  4.    8vo,  30  pp. 

IV.  A  Study  of  the  nature  and  mechanism  of  Fever.  By  Dr.  H.  O. 
Wood.  Delivered  January  20, 1876.  Published  February,  1875.  8vo, 
47  pp. 

Y.  On  the  Surgical  complications  and  sequels  of  the  continued 
Fevers.  By  Dr.  William  W.  Keen.  Delivered  February  17,  1876. 
Published  March,  1877.    8vo,  70  pp.      . 

YI.  Sub-cutaneous  Surgery.  By  Dr.  William  Adams.  Delivered 
September  13, 1876.    Published  April,  1877.    8vo,  17  pp. 

YII.  The  Nature  of  Eeparatory  Inflammation  in  Arteries  after  Liga- 
tures, Acupressure,  and  Torsion.  By  Dr.  Edward  O.  Shakespeare. 
Delivered  June  27,  1878.  Published  March,  1879.  8vo,  70  pp.  and  7 
plates. 

YIII.  Suggestions  for  the  Sanitary  Drainage  of  Washington  City. 
By  George  E.  Waring,  jr.  Delivered  May  26, 1880.  Published  June, 
1880.    8vo,  24  pp. 

IX.  Mental  over- work  and  premature  disease  among  public  and  pro- 
fessional men.  By  Dr.  Charles  K.  Mills.  Delivered  March  19, 1884. 
Published  January,  1885.    8vo,  36  pp. 

As  it  has  been  found  quite  impossible  to  supply  gratuitously  the  large 
demand  from  medical  men  and  others  for  these  lectures  (in  addition  to 
the  liberal  grant  to  the  leading  public  libraries  and  other  institutions 
in  this  and  foreign  countries),  the  uniform  price  of  25  cents  has  been 
fixed  for  each,  by  which  probably  their  more  equitable  distribution  will 
be  secured. 

The  rooms  of  the  N'ational  Museum  were  occupied  on  March  19  for 
the  delivery  of  the  ninth  lecture  of  the  foregoing  series  by  Dr.  Charles 
K.  Mills,  of  Philadelphia.  A  large  and  attentive  audience  was  present 
during  the  delivery,  and  the  paper  will  be  printed  as  soon  as  the  re- 
vision is  received  from  the  author. 

ROUTINE  WOBK  IN  THE  INSTITUTION. 

The  most  important  event  of  the  year  to  be  mentioned  in  this  con- 
pection  is  the  occupation  of  the  new  rooms  in  the  eastern  ran^  apil 

Digitized  by  CjOOQ IC 


REPORT   OF   THE    SECRETARY.  13 

wing  of  the  Smithsonian  building  alter  their  reconstruction^  a  work 
which  occupied  about  a  year  from  its  commencement  in  the  spring  of 
1883. 

For  many  years  past  the  small  number  of  rooms  available  for  the  ad- 
ministrative offices  of  the  Institution  has  greatly  impeded  its  business 
and  interfered  with  the  effectiveness  of  the  work  of  all  the  employes. 
The  stock  of  publications  was  widely  scattered  in  different  parts  of  the 
Smithsonian  building,  and  the  rooms  were  overcrowded  with  clerks  and 
assistants.  The  records  were  necessarily  kept  in  places  more  or  less 
inconvenient  of  access,  with  a  constant  fear  of  their  destruction  and 
that  of  other  "property  of  the  Institution  by  Are  in  a  building  so  con- 
structed that  should  a  fire  break  out'  it  would  be  almost  impossible  to 
prevent  the  combustion  of  the  entire  edifice.  Thanks  to  the  liberality 
of  Congress  in  furnishing  the  necessary  means,  these  inconveniences 
and  dangers  are  all  things  of  the  past ;  the  offices  have  been  re-ar- 
ranged, everything  brought  together  in  convenient  approximation,  and 
every  necessary  provision  made  for  the  comfort  of- the  employes  and 
the  efficiency  of  their  work. 

The  Secretary  transferred  his  office  from  his  temporary  quarters  in 
the  National  Museum  building  early  in  May,  and  a  few  days  after  the- 
chief  clerk,  corresponding  clerk,  and  others  moved  from  their  impro- 
vised rooms  in  the  lower  hall  of  the  Institution. "  By  the  end  of  the  year 
the  work  was  finished  and  everything  in  good  running  order. 

ThQ  personnel  of  the  Institution  continues  to  be  the  same  as  hereto- 
fore, apart  from  the  addition  of  one  or  two  subordinate  employes  r^ 
quired  to  meet  the  increase  of  work. 

OORRESPONDENOE. 

This  continues  to  increase  in  about  the  usual  ratio,  and  represents  a 
very  large  part  of  the  operations  of  the  Institution.  The  range  of  sub- 
jects presented  for  consideration  covers  every  branch  of  speculation 
and  of  human  knowledge;  and  there  are  very  few  subjects  upon  which 
the  advice  and  opinion  of  the  Institution  are  not  asked.  In  accordance 
with  its  uniform  rule,  all  communications  are  treated  with  respect;  |ind 
where  the  information  asked  for  cannot  be  furnished  directly,  the  let- 
ter is  referred  to  some  expert. 

EXPLORATIONS. 

From  the  very  beginning  of  its  work  a  large  part  of  the  attention  of 
the  Institution  has  been  directed  towards  increasing  our  knowledge  of 
the  physical  condition  and  natural  history  of  various  parts  of  the  globe, 
especially  on  the  continent  of  America,  and  almost  every  report  con- 
tains some  account  of  work  accomplished  in  this  direction.  No  single 
agency  has  done  as  much  as  the  Smithsonian  Institution  in  developing 
a  knowledge  of  the  region  ir  question,  whether  as  the  result  of  observa- 
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tions  prosecuted  entirely  or  partly  at  its  own  expense,  or  made  at  its 
suggestion  by  Government  expeditions  and  private  parties.  An  exten- 
sive correspondence  and  more  or  less  intimate  association  witli  men  ot 
science  resident  in  the  different  localities  has  also  been  utilized  to  sug- 
gest points  of  inquiry  and  invite  the  communication  of  information. 

The  year  1884  has  been  no  exception  to  the  statement  just  made.  In- 
deed, it  is  doubtful  whether  any  of  its  predecessors  has  exceeded  it  in 
,  the  amount  of  results  obtained.  This  is,  of  course,  largely  due,  as  in 
many  previous  years,  to  the  co-operation  of  the  United  States  Signal 
Service,  under  General  Hazen;  the  United  States  Geological  Survey 
and  the  Bureau  of  Ethnology,  under  Major  Powell;  and  the  United 
States  Fish  Commission. 

As  heretofore,  I  shall  give  in  geographical  sequence  a  short  account 
of  the  various  expeditions  and  of  their  results,  leaving  the  full  account 
of  the  collections  themselves  to  be  reported  upon  by  Mr.  Goode,  the 
Assistant  Director  of  the  National  Museum. 

Oreenland. — ^The  most  interesting  chapter  of  the  exploration  of  Green- 
land is  that  connected  with  the  history  of  the  Greely  Eelief  Expedition, 
which  was  fitted  up  by  provision  of  Congress  for  the  purpose  of  rescuing 
Lieutenant  Greely  and  his  fellow  members  of.  the  Signal  Service  from 
their  imprisonment  in  the  Polar  Seas.  After  the  two  futile  attemp.ts, 
made  in  1882  and  1883,  to  communicate  with  the  International  Arctic 
station  at  Lady  Franklin  Bay,  and  to  relTeve  Lieutenant  Greely  and  his 
command,  a  new  expedition  was  organized  by  a  special  act  of  Congress, 
at  an  early  date  in  1884,  under  the  direction  of  the  Secretary  of  the  Navy, 
and  Secretary  of  War.  Subsequently  the  Dundee  whaler  "  Thetis  "  and 
the  ^^  Bear''  of  the  Newfoundland  sealing  fleet,  two  stout  steamers  of  600 
and  609  tons  burden,  were  purchased  by  the  Government,  and  taken  to 
the  Brooklyn  navy-yard  to  be  overhauled  and  refitted.  The  English 
Government  generously  presented  the  steamer  "Alert,"  one  of  the  ves- 
sels of  the  late  Arctic  expedition  under  Captain  George  Nares,  to  be 
used  in  the  search,  and  the  coDier  "  Loch  Garry"  was  chartered  to  act 
as  lender.  The  expedition  was  placed  under  the  command  of  Comman- 
der W.  S.  Schley,  U.  S.  N.,  who  selected  the  "Thetis"  as  flag-ship,  and 
under  whose  superintendence  the  squadron  was  thoroughly  fitted  out. 

On  April  23  the  "Bear"  left  the  United  States  bound  for  St.  John's, 
Newfoundland,  followed  by  the  "Thetis"  on  May  1,  and  by  the  "Alert" 
on  the  10th  of  the  same  month.  The  "Thetis"  arrived  at  Disco 
on  May  22,  accompanied  by  the  "Loch  Garry,"  where  she  learned 
that  the  "Bear,"  having  reached  that,  port  on  the  15th,  had  left  the 
day  previous,  to  continue  to  Upernavik.  Convoying  the  "Loch  Garry," 
the  flag-ship  sailed  again  from  Disco  on  the  24th,  touching  five  days 
later  at  Upernavik,  where  she  met  her  consort.  In  the  afternoon  all 
the  whalers  which  had  gathered  there  left  with  the  'J  Thetis"  and 
"  Bear,"  the  tender  remaining  behind  to  await  the  convoy  of  the  "  Alert" 
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and  a  more  favorable  time  for  crossing  Melville  Bay,  which  was  full 
of  heavy  ice.  The  time  between  June  6th  and  11th  was  spent  at  the 
Duck  Islands,  looking  in  vain  for  an  opening  in  the  pack.  Taking 
advantage  of  every  narrow  lead  the  vessels  fought  their  way  through 
the  ice,  now  resorting  to  ramming  and  torpedoes  to  force  a  passage, 
then  tying  up  to  the  lee  of  a  berg  or  to  a  heavy  floe.  By  dint  of  labor 
they  finally  came  in  sight  of  Cape  York,  but  it  was  impossible  to  get 
into  open  water  before  the  18th.  Accompanied  by  two  of  the  whalers 
they  then  steamed  on.  The  ^*  Bear  "  was  signaled  to  push  ahead  and 
send  a  party  on  shore  to  communicate  with  the  natives.  Nothing  had 
been  heard  here  of  Greely.  Every  place  was  searched  where  records 
or  people  were  likely  to  be  found.  The  "Bear",  went  to  the  Gary 
Islands,  the  "  Thetis  ^  to  Conical  Rock,  Wolstenholme  and  Saunders 
Island,  to  Cape  Parry,  and  finally  to  Littleton  Island,  where  a  cache  was 
found,  but  no  tidings  of  the  party.  Now  the  impression  became  gen- 
eral that  the  vessels  would  have  to  proceed  to  Lady  Franklin  Bay.  Let- 
ters were  got  ready  to  be  sent  home  by  the  "  Alert,"  when  she  should 
return  in  the  autumn,  and  on  the  22d,  720  rations  were  cached.  When 
the  *'Bear"  arrived  at  noon  it  was  decided  to  land  3,000  rations  more 
Ht  Payer  Harbor,  and  both  vessels  stood  across  through  open  water  to 
Crtpe  Sabine,  where  Greely  and  the  survivors  of  his  command  were  found 
in  a  starving  condition.  On  July  17,  the  vessels,  with  the  exception  of 
the  "  Alert,''  were  at  anchor  again  at  St.  John's,  Newfoundland. 

Considering  that  the  whole  energy  of  the  squadron  had  to  be  devo- 
ted to  the  rescue  of  the  Lady  Franklin  Bay  party,  the  natural  history 
collections,  made  by  the  officers  on  various  occasions,  are  richer,  than 
might  have  been  expected;  the  numerous  photographs  of  the  country, 
of  the  natives,  and  the  ice,  in  its  various  shapes  and  formations,  will  be 
of  lasting  value. 

The  physical  observations  during  the  course  of  the  expedition  were 
made  part  of  the  regular  routine  of  the  vessels.  The  natural  history 
work,  however,  was  prosecuted  by  the  naval  ensigns  who  had  been 
sent  by  the  Navy  Department  to  the  Smithsonian  Institution  specially 
for  the  purpose  of  being  trained  for  such  duty.  Among  these  were 
Messrs.  C.  A.  Harlow,  A.  A.  Ackerman,  and  C.  S.  McClain.  These  gen- 
tlemen had  all  been  well  trained  at  the  Institution  in  the  methods  of 
instantaneous  photography,  in  taxidermy,  and  in  the  collecting  of  min- 
erals and  fossils;  and  although  the  time  occupied  by  the  expedition — 
thanks  to  the  energy  of  its  commander.  Captain  Schley,  and  his  associ- 
ates— was  very  much  less  than  had  been  anticipated,  very  interesting 
and  desirable  collections  were  made  by  the  gentlemen  mentioned. 

The  landings  were  made,  for  the  most  part,  at  Disco,  Upernavik, 
Duck  Island,  Conical  Eock,  Camp  Clay,  &c.,  and  the  gatherings  con- 
sisted of  rock  specimens,  minerals,  fossils,  numerous  birds,  and  an  ac- 
ceptable collection  of  fishes  and  marine  invertebrates  in  alcohol.  The 
photographic  plates  have  not  yet  been  developed,  but  will  no  doubt 
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show  much  of  very  great  interest.  These  genttemen  all  make  acknowl- 
edgment of  the  assistance  given  them  in  their  work  by  the  orders  and 
hearty  good  feeling  of  Captain  Schley  and  the  other  ofllcers  in  com- 
mand. 

The  Greely  Belief  Expedition  fully  and  entirely  carried  out  its  mis- 
sion of  restoring  the  survivors  of  thie  Greely  party  to  their  friends  in 
the  United  States.  By  far  the  greater  part,  however,  of  the  apparatus 
and  collections  made  in  the  several  years  of  absence  was  left  behind  at 
Fort  -Conger,  and  may  never  be  recovered.  A  few  specimens  were 
brought  home  by  Lieutenant  Greely,  but  have  not  been  received  "at  the 
National  Museum. 

Labrador.— The  reports  of  1882  and  1883  give  full  details  of  the  Work 
prosecuted  by  Mr.  L.  M.  Turner  at  Fort  Chimo,  Ungava  Bay,  in  North- 
ern Labrador,  and  full  credit  given  to  the  Chief  Signal  Officer  for  his 
encouragement  to  Mr.  Turner  to  make  collections  of  specimens  in  the 
intervals  of  his  duties  of  recording  the  meteorological  and  other  physi- 
cal phenomena  of  the  region.  Mr.  Turner's  two  years  of  detail  expiring 
in  1884,  he  returned  to  Washington  and  is  now  engaged  in  preparing  his 
report.  In  order  to  make  the  report  complete,  I  subjoin  a  brief  extract 
prepared  by  him  of  his  work  during  the  two  years: 

"  Under  letter  of  instructions  of  date  of  May  27, 1882,  from  the  Chief 
Signal  Office,  United  States  Army,  1  departed  from  Washington  June 
1, 1882,  for  Montreal,  where  I  remained  until  June  7th,  and  joined  the 
Hudson  Bay  Company's  schooler  « Tropic '  at  Quebec,  and  left  there 
June  8th  for  Eigolet,  Labrador,  where  we  arrived  June  28th.  At  this 
place  I  remained  until  July  8th,  and  proceeded  on  the  company's  steamer 
'Labrador'  for  Davis'  Inlet,  Labrador,  where  we  arrived  July  16th, 
and  remained  four  days.  At  these  two  stations  I  collected  a  great  num- 
ber  of  fishes,  birds,  plants,  and  insects.  On  the  21st  of  July  we  started 
for  Kakvak,  Labrador,  but  were  prevented  by  bad  weather  from  enter- 
ing that  fiord,  and  continued  around  Cape  Chidley,  at  the  entrance  of 
Hudson  Strait.  After  entering  we  immediately  encountered  heavy  ice, 
and  were  detained  eleven  days  in  Ungava  Bay.  We  went  on  shore  for 
part  of  one  day  (July  3 1st)  at  the  mouth  of  George's  Eiver  emptying 
into  that  bay.  On  the  6th  of  August  we  ascended  the  Koksoak  or 
South  Eiver,  and  anchored  at  Fort  Chimo,  Ungava  district  of  the  Hud- 
son Bay  Company,  where  I  was  to  establish  a  meteorological  observa- 
tion station  for  the  Signal  Service.  The  meteorological  observations 
were  to  be  five  in  number  daily  at  the  following  times:  7.35  A.  m.  j  11.35 
A.  M. ;  3.35  P.  M. ;  7.36  P.  M.,  and  11.36  P.  M.  A  dwelling  not  being  ready 
for  occupation,  I  was  necessitated  to  await  the  completion  of  a  building 
intended  for  a  blacksmith  shop,  which  when  finished  was  used  by  me 
as  dwelling  and  office  until  my  final  departure  from  Port  Chimo.  Dur- 
ing my  stay  at  Fort  Chimo  I  had  an  opportunity  to  ascend  the  Koksoak 
Eiver  to  the  'Forks'  (junction  of  the  l^orth  or  Larch  Eiver  with  the 
Koksoak  and  about  105  miles  from  the  mouth  of  the  latter  river).  Also 
to  the  Falls,  some  30  miles  above  the  *  Forks.'  These 'Falls'  were 
visited  for  the  purpose  of  photographing  them.  I  again  visited  the 
'  Forks'  for  the  purpose  of  obtaining  winter  resident  birds,  and  while 
on  this  trip  I  ascended  the  Larch  or  North  Eiver,  and  discovered  a 
small  river  flowing  from  the  southwest  into  it.    On  this  river,  some  14 
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miles  from  its  mouth,  is  a  small  falls  of  some  25  feet  perpendicnl^r, 
affording  one  of  the  most  picturesque  scenes  I  ever  viewed.  On  an- 
other occasion  I  visited  Whale  Eiver,  to  the  east  of  the  Koksoak  about 
50  miles,  and  on  this  trip  passed  the  mouth  of  *  False'  Eiver,  so  named 
because  it  is  nothing  but  a  cul  de  sac  of  about  40  miles  length  and  run- 
ning nearly  parallel  with  the  Koksoak.  The  tides  exert  such  influence 
on  these  rivers  that  navigation  is  extremely  dangerous.  The  rise  and 
fall  of  the  tides  at  the  mouth  of  the  Koksoak  were  determined  by  me 
to  be  sixty-two  feet  and  three  inches.' 

"  On  the  4th  of  September,  1884, 1  left  Fort  CMmo,  TJngava,  on  the 
Hudson  Pay  Company's  steamer  *  Labrador,'  to  return  to  civilization. 
We  stopped  for  ten  days  at  George's  Eiver,  Ungava  district,  to^rees- 
tablish  a  trading  station  there  for  the  Hudson's  Bay  Company,  leaving 
there  on  the  14th  for  Nakvak,  Labrador,  where  we  arrived  on  the  16th, 
and  leit  next  day  for  Davis  Inlet,  where  we  arrived  on  the  19th  and  re- 
mained until  the  23d.  We  then  started  for  Eigolet,  Labrador,  and  ar- 
rived there  on  the  25th,  and  left  next  day  on  the  Newfoundland  mail 
steamer  *  Hercules'  for  Battle  Harbor,  Labrador,  where  we  arrived 
October  1,  leaving  next  day  for  St.  John's,  Newfoundland,  on  the 
mail  steamer  'Plover,'  where  we  arrived  October  6.  While  on  these 
two  mail  steamers  we  stopped  at  over  one  hundred  fishing  stations 
along  the  Labrador  and  Newfoundland  coast  to  call  for  and  deliver 
mail.  On  the  16th  I  left  St.  John's  for  Halifax,  where  I  arrived  on  the 
18th,  and  took  railway  for  Montreal,  and  arrived. there  on  the  21st,  and 
left  next  day  for  Washington,  where  I  arrived  on  the  23d.  My  leisure 
time  was  employed  at  every  locality  visited,  in  collecting  specimens  of 
natural  history.  The  results  are  given  approximately  as  below  in  round 
numbers : 

"  Of  birds,  1,800  specimens ;  eggs,  1 ,800  specimens ;  fishes,  1,000  speci- 
mens; mammals,  200  specimens ;  ethnological,  600  articles;  plants,  a 
great  number;  insects,  over  200,000;  geological  specimens,  a  great 
variety ;  Eskimo  linguistics,  over  500  pages  of  manuscript,  embracing 
thousands  of  words  and  over  800  sentences,  which  were  obtained  dur- 
ing the  winter  nights  and  at  other  times  when  outdoor  work  could  not 
be  done. 

"  To  this  should  be  added  twenty-three  months  of  continuous  meteoro- 
logical observations,  taken  and  recorded  at  Fort  Chimo,  Ungava,  which 
have  been  already  turned  over  to  the  Chief  Signal  Ofllcer,  United  States 
Army. 

"To  enable  me  to  successfully  prosecute  these  labors,  I  was  by  the 
characteristic  liberality  of  the  Secretary  of  the  Smithsonian  Institution 
abundantly  supplied  with  all  necessary  articles  for  procuring,  preserv- 
ing, and  transmitting  the  results." 

Eeference  was  made  in  a  preceding  report  to  the  work  accomplished 
by  Br.  C.  Hart  Merriam  in  the  investigation  of  the  natural  history  of 
the  seals  of  the  coast  of  Labrador.  The  arrangements  made  by  Dr. 
Merriam  during  his  abode  in  Newfoundland  and  Labrador  have  fur- 
nished him  additional  material  during  th^  present  year,  the  results  of 
which  he  has  kindly  shared  with  the  National  Museum  in  the  way  of 
skins  and  skeletons  of  several  species  of  seals. 

*   Arctic  Coast — Although  we  are  unable  to  record  quite  so  large  ac- 
quisitions from  the  Arctic  coast  as  were  obtained  in  the  year  1882  from 
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the  Point  Barrow  Expedition  of  the  Signal  Service  Bureau,  under  coi 
mand  of  Lieutenant  Bay,  yet  some  interesting  contributions  have  bee 
received.  Captain  Healy  and  officers  of  the  revenue  steamer  Corwi 
have  supplied  collections  fh)m  Hotham  Inlet  and  other  points  aloe 
the  coast,  including  numerous  minerals,  birds,  fish,  invertebrates,  & 

The  following  summary  of  Captain  Healy's  work  has  been  fumishc 
through  the  Secretary  of  the  Treasury,  Hon.  Hugh  McCuUoch : 

^<  Captain  Healy  has,  during  the  past  season,  visited  with  his  con 
mand  the  new  volcano  on  Bogoslov  Island,  of  the  Aleutian  chain,  j 
longitude  I680  W.,  which,  after  some  ye^s  of  quiet,  recently  becam 
active.  He  caused  a  survey  of  the  island  to  be  made  by  two  of  h: 
officers,  who  submitted  a  very  interesting  and  valuable  report,  contaii 
ing  a  detailed  description  of  the  large  accession  to  the  island  throw 
up  by  the  recent  volcanic  action,  and  through  the  aid  of  another  office 
ot  the  vessel  obtained  some  excellent  photographs  of  the  volcano  in  i1 
various  aspects.  Later  in  the  season  Captain  Healy  sent  a  boat  exped 
tion  up  the  Kowak  Eiver,  which  debouches  through  its  delta  into  H( 
tham  Inlet,  Kotzebne  Sound.  Lieutenant  Cantwell,  who  conducted  thi 
expedition,  ascejided  the  Kowak  River  a  distance  of  379  miles.  H 
submitted  a  report,  showing  a  careful  survey  of  the  river  for  the  dij 
tance  named,  and  a  very  interesting  discovery  in  a  large  dejiosit  c 
jade  (nephrite)  situated  in  a  mountain  (named  in  the  native  languag 
Ashoganok,  meaning  smooth  stone,)  lying  a  few  miles  north  of  the  rivei 
Also  a  description  of  the  flora  and  fauna  of  the  river's  banks,  accooi 
panied  with  specimens.  Assistant  Engineer  McLenegan,  who  accom 
panied  him,  submitted  also  a  valuable  list  of  birds  of  Northern  Alask 
with  descriptions  and  specimens.  Lieutenant  Cantwell* made  a  fui 
ther  detailed  survey  of  Selaivrk  Lake,  tributary  to  the  same  inlet,  ac 
com  panied  with  a  well  executed  chart  of  the  region.  This  expeditioi 
brings  back  the  report  that  the  prJBcioas  metals  are  found  in  larg 
quantities  among  the  high  mountains  which  form  the  water-shed  for  th 
Kowak,  Kuryukuk,  and  perhaps  Colville  Rivers.'^ 

Lieut.  George  M.  Stoney,  U.  S.  N.,  of  the  schooner  '*  Ounalaska,"  wh< 
had  visited  Arctic  America  and  explored  Hotham  Inlet  and  the  river 
entering  into  it,  obtained  an  interesting  series  of  rocks  from  the  volcano 
in  Behring's  Sea.  The  collections  made  by  him  have  not,  however,  ye 
come  to  hand. 

Both  Captain  Healy  and  Lieutenant  Stoney  have  furnished  specimeni 
of  the  crude  jade,  or  jade-like  material  so  much  used  by  the  natives  0 
Arctic  America  for  ornaments  and  weapons. 

The  Pacific  Steam  Whaling  Company  established  during  the  year  i 
depot  at  Cape  Lisburne,  with  Mr.  D.  Woolfe  in  command,  for  the  pur 
pose  of  mining  coal  for  the  use  of  the  whalers,  and  specimens  of  this 
coal  and  of  the  associated  fossils  have  been  furnished  by  Mr.  Woolfe 
Miscellaneous  collections  of  the  natural  history  of  the  region  are  ex- 
pected  from  that  gentleman  during  the  year  1885. 

The  North  Padftc, — ^Reference  was  made  in  a  previous  report  to  the 
very  important  work  accomplished  by  Br.  L.  Stejneger,  under  the  direc- 
tion of  the  Signal  Office  and  the  Smithsonian  Institution,  in  Kamtschatka 
and  the  adjacent  group  of  the  Commander  Islands.    Through  the  coor- 
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tesy  of  Governor  Grebnitski,  in  command  of  these  islands,  a  namber  of 
additional  collections  were  received. 

Dr.  Stejneger  also  received  from  Captain  Hunter  some  skins  and 
skeletons  of  the  mountain  sheep  of  Kamtschatka,  filling  an  important 
desideratum. 

Aldslca. — ^As  in  previous  years,  the  additions  to  our  knowledge  of  the 
natural  history  and  ethnology  of  Alaiska  have  been  very  considerable, 
owing  to  the  continuation  of  explorations  of  the  different  parts  of  that 
extensive  Territory.  The  station  of  the  Signal  Service  at  Ifushagak,  on 
Bristol  Bay,  which  was  so  well  worked  up  by  Mr.  O.  L.  McKay,  was 
subsequently  re-established  after  his  death  by  drowning,  by  Mr.  J.  W. 
Johnson,  from  whom  a  collection  of  birds  was  lately  received,  which 
was  specially  noteworthy  as  containing  specimens  of  the  Alaska  wil- 
low wren  and  of  the  yellow  wagtail,  representing  a  locality  many  hun- 
dreds of  miles  further  south  than  St.  Michael's,  the  place  of  previous 
record. 

Lieut.  T.  Dix  BoUes,  on  board  the  U.  S.  S.  "Adams,''  during  its  pe- 
riod of  service  at  Sitka,  used  all  opportunities  in  his  power  to  enrich 
the  National  Museum  by  his  contributions,  and  became  so  much  inter- 
ested in  his  work  that  he  sought  and  obtained  a  transfer,  through  the 
favor  of  the  Kavy  Department,  to  the  steamer  "  Pinta,"  which  replaced 
the  "Adams  "  during  the  past  summer.  At  latest  advices  he  wa«  still 
engaged  in  his  scientific  work. 

Mr.  John  J.  McLean,  of  the  Signal  Service,  stationed  at  Sitka,  has 
secured  many  ethnological  objects  of  great  rarity. 

Mr.  W.  J.  Fischer,  who  is  stationed  by  the  Coast  Survey  at  Kodiak, 
has  used  many  opportunities  both  there  and  in  the  adjacent  regions  to 
continue  his  important  work  ;  .this,  including  much  information  in  re- 
gard to  the  manners  and  characteristics  of  the  native  tribes. 

From  the  Eev.  J.  Loomis  Gould  a  collection  of  Indian  carvings  and 
other  articles  of  ethnology  were  obtained,  representing  some  quite  new 
forms  of  aboriginal  construction. 

British  Columbia  and  Washington  Territory. — For  the  purpose  of  in- 
creasing material  for  the  needs  of  the  iNational  Museum  and  its  repre- 
sentation at  the  New  Orleans  Exposition,  the  services  of  Mr.  James 
G.  Swan,  of  Port  Townsend,  were  secured  to  visit  various  parts  of 
Alaska  and  British  Columbia.  His  collections,  as  received  so  far,  have 
been,  as  usual,  very  interesting  and  important.  During  a  visit  to  Vic- 
toria in  the  interest  of  this  service,  he  was  invited  to  deliver  a  lecture 
before  the- legislature  upon  his  observations  made  in  1883  in  Queen 
Charlotte  Islands,  and  having  obtained  permission  from  the  Institution 
for  the  purpose,  he  complied  with  the  request. 

The  specialties  of  Mr.  Swan's  collection  consist  of  very  full  illustrar 
tions  of  the  whaling  apparatus  and  outfit,  including  boats,  &c.,  used 
by  the  Haidah  Indians. 
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A  valuable  monograpli  by  Mr.  Swan,  upon  the  ethnology  of  the  Hai- 
dah  Indians,  which  had  been  contributed  to  the  Treasury  Department, 
was  transmitted  by  its  Secretary  for  publication  in  the  reports  of  the 
Bureau  of  Ethnology. 

Oregon  and  California. — ^From  Oregon  the  most  noteworthy  collec- 
tions are  those  furnished  by  Oapt  Charles  Bendire,  at  Fort  Klamath, 
to  whose  important  contributions  and  services  to  the  Fish  Commission 
full  detailed  reference  is  made  in  another  part  of  the  report. 

The  returns  from  California  consist  in  large  part  of  numerous  collec- 
tions of  shells,  minerals,  fossils,  and  arc]^8Bological  objects  from  Mr.  E. 
E.  C.  Stearns,  recently  appointed  as  Curator  of  Conchology  in^the  Na- 
tional Museum.  In  transferring  his  effects  from  San  Francisco  to  Wash- 
ington he  brought  with  him  a  very  large  series  of  specimens,  of  which 
he  has  made  a  present  to  the  National  Museum. 

Other  specimens  are  birds  from  Mr.  L.  Belding,  and  fossils  from  Mr. 
C.  R.  Orcutt. 

Mr.  Charles  H.  Townsend,  connected  with  the  fishery  establishment 
at  Baird,  Shasta  County,  California,  has  made  and  supplied  the  most 
extensive  series  of  collections  of  mammals  ever  received  from  the  State 
of  California,  all  in  most  admirable  preservation  and  specially  adapted 
for  mounting.  The  collection  also  embraces  numerous  skins,  skele- 
tons, and  skulls  of  the  various  sea  lions  and  seals  from  the  Farralone 
Islands,  and  an  additional  collection  of  sea  elephants  from  ^outh  Cali- 
fornia is  now  on  its  way.  In  addition  to  this  there  are  a  large  number 
of  skins  of  birds,  fossils,  and  other  objects  of  interest. 

Arizona  and  New  Mexico. — These  Territories  have  been  particularly 
well  represented  during  the  year  5  the  former  by  the  large  number  of 
skins  of  mammals,  birds,  and  other  objects  of  interest  furnished  by  Mr. 
B.  W.  Nelson  5  the  latter  by  an  enormous  collection  of  modern  Indian  ' 
pottery  and  other  articles,  which,  when  packed,  represented  a  bulk  of 
many  thousand  cubic  feet.  These  collections  made  under  the  auspices 
of  the  Bureau  of  Ethnology,  and  others  obtained  by  Mr.  James  Steven- 
son under  similar  direction,  may  be  considered  as  exhausting  all  possi- 
ble demand  for  such  articles  from  the  region  in  question,  and,  in  fact, 
represent  a  series  that  can  never  be  duplicated.  The  articles  obtained 
represent  for  the  most  part  nearly  all  those  that  have  been  used  by  the 
Indians  for  many  years.  All  others  now  procurable  are  of  mor^  modem 
make,  and  in  large  part  fabricated  to  meet  the  demands  of  travellers 
along  the  routes  of  the  new  lines  of  railways,  and  being  made  espe- 
cially in  great  haste  for  sale,  are  very  inferior  both  in  material  and  dec- 
oration. 

Some  contributions  to  the  fauna  of  New  Mexico  were  supplied  by 
Dr.  R.  W.  Shufeldt,  of  the  Army,  from  his  station  at  Fort  Wingate. 

Mr.  E.  W<  Nelson  has  furnished  the  following  account  of  his  explora> 
tions  and  collections  in  Arizona  during  1884 : 
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"  When  I  reached  Tacson  in  January,  1884,  it  was  midwinter,  but  the 
only  evidence  of  the  fact  there,  lay  in  the  leafless  vegetation  and  the 
ftosty  nights.  Thin  ice  formed  quite  frequently  on  the  borders  of  stag- 
nant pools.  The  days  were  warm  and  pleasant,  as  a  rule,  much  like  the 
'Indian-summer'  days  of  autumn  in  the  eastern  States. 

"  Prairie  dogs  and  other  mammals,  that  hibernate  during  winter  in 
more  northern  latitudes,  are  fouud  full  of  activity  at  all  seasons  in  this 
portion  of  Arizona. 

"  Tucson  is  situated  on  a  large  basin-like  plain  with  groups  of  mount- 
ains on  every  side,  from  10  to  30  or  40  miles  distant.  It  is  also  located 
near  the  eastern  border  of  the  region  covered  by  the  giant  cactus,  with 
several  species  of  birds  having  their  range  within  about  the  same 
limits. 

*'  Various  other  species  of  cactus  abound,  and,  with  the  mesquite 
woods  and  the  cottonwoods  and  elder  trees  along  the  bottoms  near  the 
streams,  form  the  most  conspicuous  part  of  the  vegetation.  The  gen- 
eral aspect  of  the  country  surrounding  Tucson  is  very  desert-like,  al- 
though covered  with  scrubby  and  thorny  bushes,  yet  it  is  a  favorite 
resort  for  birds,  and  is  probably  the  richest  field  for  the  ornithologist 
north  of  the  Mexican  border. 

"During  the  four  months  following  my  arrival  at  Tucson,  my  attention 
was  given  to  securing  a  series  of  the  birds  found  there,  with  gratifying 
success.  Perhaps  the  most  notable  of  the  captures  consisted  of  a  fine 
series  of  the  resident  race  of  song  sparrow,  by  the  aid  of  which  Mr. 
Henshaw  was  enabled  to  decide  that  the  song  sparrow  of  Southern  Ari- 
zona is  a  resident  form  peculiar  to  that  region,  and  to  which  properly 
appertains  the  name  of  Melospiza  fasciata  failax  ;  while  the  song  spar- 
row of  the  Eocky  Mountain  region  in  general,  which  has  heretofore 
been  known  as  failax^  was  in  reality  an  undescribed  form  to  which  .Mr. 
Henshaw  has  given  the  name  of  Melospiza  fasciata  montana, 

"A  series  of  the  rare  Harporhynchus  hendirei  was  also  taken,  includ- 
ing the  young  in  first  plumage. 

"It  having  been  discovered  that  the  deserted  holes  of  Colaptes  ohry- 
soides  and  Centuriis  uropygialis  in  the  trunks  of  the  giant  cactus  were 
.  resorted  to  by  the  little-known  Wh  tney's  owl  [Microthene  Whitneyi) 
and  the  southern  screech  owl  (Scops  trichopsis),  a  number  of  these  birds 
were  captured  by  cutting  down  the  cactus  stems  and  taking  the  birds 
from  thein  holes. 

"Later  in  the  season,  during  the  last  of  May,  a  portable  ladder  some 
eighteen  feet  long  was  usiid  to  good  purpose  in  securing  the  birds  and 
their  eggs.  The  giant  cactus  is  frequently  from  thirty  to  forty  feet  high 
in  that  vicinity,  and  the  old  woodpecker  holes  are  placed  so  high  that 
one  had  very  often  to  stand  on  the  extreme  upper  end  of  the  ladder  with 
one  arm  embracing  the  thorny  cactus  and  the  other  hand  employed  in 
cutting  out  the  entrance  of  the  hole  to  admit  the  hand.  This  style  of. 
work  is  very  successful,  and,  although  two  men  are  required  to  do  it, 
one  can  count  upon  finding  an  owl  in  about  every  fourth  or  fifth  hole 
examined  in  a  good  locality.  The  same  proportion  holds  good  when 
hunting  eggs  in  the  nesting  season.  The  vicinity  of  streams  is  the  most 
productive  field.  Toward  the  end  of  May  the  heat  became  very  oppress- 
ive, and  early  in  June  I  made  camp  on  the  eastern  slope  of  the  Santa 
Rita  Mountains,  about  sixty^miles  southeast  of  Tucson.  My  camp  was 
in  the  live-oak  belt  at  about  5,000  feet  above  the  sea-level.  Here  I 
found  a  much  cooler  temperature  and  a  number  of  birds  not  seen 
before.  The  breeding  season  was  nearly  over,  though  1  was  fortunate 
enough  to  secure  a  fine  nest  and  set  of  eggs  of  the  black-throated  gray 
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warbler  {Dmdrceoa  nigrescens).  Fine  series  of  the  Arizona  jay 
nacitta  sardida)^  the  Strickland's  woodpecker  (Piciis  strieklandi).  La* 
rence's  flycatcher  (Myiarchus  lawrencei),  and  of  other  species  of  great 
or  less  rarity  were  secured  here. 

"The  Scott's  oriole  (Icterus  parisorum)  was  found  rather  common  bi 
extremely  shy  there,  and  a  number  of  skihs  were  taken.  Above  tl 
oak  belt  on  this  small  group  of  mountains  is  a  sparsely  timbered  be 
of  pines  reaching  to  the  summit,  at  about  10,000  feet  altitude.  Tl 
deer,  bears,  ahd  peccaries,  or  <  musk-hogs,'  as  they  are  called  locall; 
were  once  very  numerous  in  these  mountains,  but  the  occupation  ' 
every  permanent  spring  or  creek  by  ranchmen,  and  the  presence  c 
prospectors  at  all  seasons,  has  nearly  driven  the  game  from  these  hill 

"  The  vicinity  of  my  camp,  near  Gardiner's  ranch,  is  probably  tt 
very  best  location  for  a  collector  that  these  mountains  afford  and  is 
rich  field  for  the  ornithologist.  From  this  camp,  in  company  with  tw 
friends,  an  excursion. was  made  toward  the  Mexican  border  into  a  lo 
bottom.  This  bottom  is  heavily  wooded  with  cottonwoods  and  othi 
trees  and  is  a  notoriously  malarial  region.  It  is  full  of  birds,  but  wh< 
ever  ventures  there  to  do  any  extended  work  must  be  ague-proof.  1 
this  bottom  the  blue  grosbeak  was  very  common,  as  many  as  fifteen  c 
twenty  being  seen  on  some  days.  At  the  head  of  this  valley,  in  th 
open  grassy  flats,  the  Arizona  sparrow  (Peticcea  arizona)  was  very  abunc 
ant,  and  its  sweet  song  was  heard  from  morning  till  night. 

"  The  middle  of  July  I  broke  camp  and  moved  about  twenty-five  mile 
southeast  to  Gamp  Huachuca,  at  the  base  of  the  Huachuca  Mountains 
Very  little  was  done  here,  as  the  mountains  and  their  faunas  were  ver 
similar,  and  nothing,  not  taken  before,  was  seen.  Both  the  Santa  Eit; 
and  Huachuca  Mountains  are  poorly  watered }  and  although  special  at 
tention  was  not  given  to  hunting  for  ruins  or  other  evidences  of  ancien 
occupation  by  Indians,  yet  nothing  of  the  kind  having  been  found  in  m; 
tramps  after  birds  would  indicate  a  paucity  of  such  remains ;  nor  coulc 
the  prospectors  familiar  with  these  mountains  name  any  such  ruins 
In  August  I  returned  to  Tucson  for  a  few*days  and  made  a  flying  visi 
to  the  Papago  Indian  Ileservation,  nine  miles  south  of  town,  at  the  ok 
mission  of  San  Xavier.  There  I  secured  samples  of  their  pottery  anc 
other  of  their  manufactures,  such  as  the  few  natives  present  could  b( 
induced  to  part  with.  These  natives  make  the  large  porous  water-jarj 
with  which  every  house  is  supplied  in  Southern  Arizona.  The  womei 
mix  the  clay  with  horse-dung  and  then  mold  it  up  by  hand  into  th( 
tall,  gracefully-shaped  jars,  smoothing  it  on  the  surface  with  a  smal! 
wooden  trowel.  The  pot  is  then  baked  in  a  hot  fire,  and  the  parti 
cles  of  dung  being  burned  out,  the  requisite  porosity  is  obtained, 
When  filled  with  water  the  fluid  oozes  slowly  through  the  sides  and 
bottom  of  the  jar,  and  if  kept  in  a  shaded  spot  the  rapid  evaporation 
from  the  surface  keeps  the  water  inside  cool  and  palatable  in  the  hot- 
test weather.  This  jar  is  almost  a  necessity  in  every  household  in  the 
hot  southern  region  where  ice  is  almost  unknown.  The  Papagoes  ol 
San  Xavier  derive  a  considerable  income  from  the  sale  of  these  jars. 
The  women  hawk  theia  about  the  streets  of  Tucson  and  sell  them  for 
twenty -five  cents  each.'  This  is  certainly  not  an  exorbitant  price  for  a 
jar  that  will  hold  from  five  to  ten  gallons,  and  which  the  seller  has  packed 
nine  miles,  upon  her  back,  into  town. 

"The  intensely  hot  weather  caused  me  to  leave  Tucson  after  a  very 
short  stay  there,  and  the  20th  of  August  found  me  located  at  SpriDger- 
ville,  at  the  eastern  base  of  the  White  Mountains,  and  at  an  altitude  of 
about  6,500  feet.    The  change  from  the  arid,  sun-baked  plains  of  the 
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southern  part  of  the  Territory  to  the  green  hills  and  magnificent  pine 
forests  of  this  vicinity  was  a  marked  and  welcome  one.  The  tempera- 
ture here  at  that  time  was  also  cool  and  very  pleasant.  For  several 
weeks  after  my  arrival  here  my  health  was  unusually  poor,  owing  to  the 
debilitating  effect  of  the  heat  experienced^  earlier  in  the  season,  but 
recovering  from  this,  I  passed  the  remainder  of  the  fall  in  making  hunt- 
ing excursions  in  various  directions  from  Springerville  as  a  center,  for 
the  purpose  of  securing  a  series  of  deer  and  antelope  skins  for  the  Na- 
tional Museum.  *  ' 

"Although  the  mountains  about  here  have  been  noted  for  the  abun- 
dance of  large  game  in  them  during  past  years,  yet  all  kinds  of  large 
game  wore  remarkably  scarce  during  the  past  season.  Such  being  the 
case,  it  required  much  longer  hunting  and  more  work  to  secure  the  de- 
sired game  than  had  been  anticipated. 

"  Bear  were  not  to  be  found  at  all,  and  elk  were  so  scarce  that  only  a 
single  fresh  track  was  seen  during  severalweeks  in  the  woods.  Al- 
though the  cattlemen  have  invaded  this  district  in  force,  yet  they  have 
only  touched  the  pine  country  at  widely  separated  places,  and  I  am  un- 
able to  account  for  the  scarcity  of  large  game.     .    . 

"The  mountains  of  this  range  are  well  watered  by  creeks  and  springs, 
and  from  6,600  feet  altitude  up  to  timber  line  they  are  covered  with  a 
fine  growth  of  pines,  with  aspens,  and  other  trees  common  to  high  alti- 
tudes in  this  region,  intermingled  on  the  higher  ridges.  There  is 
scarcely  any  undergrowth  but  a  dense  mat  of  grass  and  flowers  in  these 
forests,  and  beautiful  mountain  parks  are  found  at  frequent  intervals. 
These  parks  vary  in  size  from  the  tiny  glades  a  few  yards  across  to 
broad  savannas  miles  in  extent,  and  the  country  would  appear  to  be  a 
sportsman's  paradise  were  not  the  game  unaccountably  absent. 

"  While  at  Springerville  some  time  was  devoted  to  examining  va- 
rious old  ruins  in  the  vicinity,  along  the  valley  of  the  Little  Colorado 
Eiver.  The  sites  of  old  stone-walled  houses,  frequently  showing  the 
outlines  of  several  rooms,  are  common,  but  only  fragments  of  broken 
pottery,  with  an  occasional  mortar,  are  found  lying  about  them.  Two 
rooms  were  cleaned  out  in  one  ruin,  but  the  results  were  discouragingly 
meager,  as  only  a  bone  awl,  a  hammer-stone,  and  a  shell  ornament  re- 
warded two  days'  hard  work. 

"Along  the  base  of  the  lava  bluffs  bordering  the  valley  occur  masses 
of.  huge,  an^ul^r  blocks  of  lava,  lying  as  they  fell  from  the  cliff  in 
rough  masses,  and  among  which  are  large  crevices,  frequently  leading 
into  irregular  chambers  and  sheltered  nooks  among  the  rocks.  In  these 
were  found  much  broken  pottery,  and  by  careful  search  nearly  all  the 
fragments  of  several  pots  were  secured.  Some  old  bows,  arrows,  and 
other  sticks,  with  the  paint  still  bright  upon  them,  were  found  in  dry 
spots. 

"An  old  cave  in  the  sandstone  on  the  river,  about  15  miles  belot«r 
Springerville,  yielded  an  old  pot,  some  reeds  prepared  for  arrows,  a  war 
club,  and  some  spear  and  arrow-tips.  This  cave  had  a  great  mass  of 
bows  and  arrows  stored  in  it,  when  found  by  the  Mexicans  some  years 
ago;  but  the  finders  fired  the  pile,  and  nearly  everything  was  reduced 
to  ashes.  Another  cave,  located  about  thirty-five  miles  west  of  Spring- 
erville, is  a  long,  forked  passage  in  the  lava  rock  at  the  far  end  of  which 
the  discoverers  secured  a  fine  lot  of  pottery  a  couple  of  years  ago.  At 
the  time  of  my  visit  nothing  remained  except  traces  of  a  fire  where  the 
pottery  had  been  found.  The  bottom  of  the  cave  is  covered  with  a  layer 
of  fine  day,  such  as  the  pottery  was  made  from. 
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"From  the  boy  who  fouod  tbe  cave  I  secured  a  few  pot-covers  and 
other  specimens,  which  he  took  from  the  cave  after  his  first  find. 

"  The  season's  work  has  resulted  in  a  collection  of  over  fifty  skius  and 
skulls  of  mammals,  eighteen  of  which  are  of  deer  and  antelope ;  over 
one  thousand  bird  skins,  and  eighty  birds'  eggs ;  about  one  hundred 
and  fifty  ethnological  specimens,  and  some  alcoholic  specimens  of  fishes 
and  mammals.'' 

Eastern  Portion  of  the  United  States. — Yery  large  numbers  of  collec- 
tions from  the  eastern  portion  of  the  United  States  have  also  been  re- 
ceived, but  as  having  less  relation  to  additions  to  our  knowledge  of  the 
natural  history  and  ethnology  of  the  region,  they  are  less  noteworthy  in 
the  present  portion  of  the  report.  I  should,  h  owever,  especially  mention 
the  exploration  of  the  fresh-^ater  fish  fauna  of  the  Mississippi  Valley 
made  by  Professors  Jordan  and  Gilbert  in  behalf  of  the  New  Orleans 
International  Exposition.  As  a  specially  desirable  presentation  on  that 
occasion,  it  was  determined  to  show  as  fully  as  possible  the  fishery 
resources  of  the  regioti  at  the  outlet  of  which  New  Orleans  is  situated, 
and  to  furpish,  if  possible,  every  kind  of  fish  known  to  inhabit  the 
waters  of  the  great  river.  Several  months  were  occupied  in  this  serv- 
ice, and  many  hundreds  of  species  obtained  and  prepared  for  exhibi- 
tion. With  a  somewhat  similar  object  Dr.  Palmer  was  detailed  for 
service  in  Florida  with  special  reference  to  securing  collections  of  the 
corals  of  the  Florida  Keys  and  the  Tortugas.  Henry  Hemphill  also 
assisted  in  making  collections  of  the  invertebrates  of  Florida. 

The  display  made  under  the  auspices  of  the  National  Museum  at 
New  Orleans  of  the  economical  and  attractive  natural  histx)ry  of  the 
Gulf  of  Mexico  and  the  Mississippi  Valley  were  in  great  part  made 
especially  for  the  occasion,  and  will  constitute  a  noteworthy  feature  in 
the  history  of  American  science. 

As  usual,  the  collections  made  under  the  auspices  of  the  United 
States  Fish  Commission  along  the  eastern  coast  of  the  United  States 
have  been  noteworthy  in  value  and  extent,  resulting  from  the  continual 
research  at  the  station  at  Wood's  Holl,  and  especially  from  the  labors 
of  the  Fish  Commission  steamer  ''Albatross"  in  the  deep  waters  off  the 
coast.  Here,  as  in  previous  years,  the  occasion  has  been  taken  to  secure 
large  numbers  of  duplicate  specimens  for  distribution,  as  educational 
material,  to  colleges  and  academies. 

A  subsidiary  research  of  the  Fish  Commission  in  this  connection  was 
accomplished  by  sending  Dr.  T.  H.  Bean  to  Long  Island  to  explore  the 
adjacent  waters,  especially  those  of  the  Great  South  Bay,  and  this  re- 
sulted in  making  some  discoveries  of  scientific  interest  as  well  as  of 
practical  importance. 

The  West  Indies, — Many  important  contributions  to  our  knowledge  of 
these  regions  have  been  made  during  the  year,  th^  most  noteworthy 
being  the  gatherings  in  the  Caribbean  Sea  and  the  adjacent  islands, 
made  by  the  Fish  Commission  steamer  ''Albatross,"  which  was  detailed 
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to  the  service  of  the  Kavy  Department  at  its  request.  The  vessel  was 
also  engaged  in  making  soundings  between  the  south  side  of  the  West 
Indies  and  the  north  coast  of  South  America/ resulting  in  determin- 
ing the  character  of  the  sea  bottom  with  great  precision  and  establish- 
ing the  existence  of  a  number  of  unexpected  reefs  and  shoals  of  great 
depths,  which  have  been  indicated  in  a  model  of  the  bottom  of  the  Ca- 
ribbean, made  by  direction  of  Captaiu  Bartlett,  of  the  Hydrographic 
Ofl&ce  of  the  Navy.  General  collections  were  made  of  the  land  fauna 
as  well  as  of  the  marine,  resulting  in  the  addition  of  a  vory  great  num- 
ber of  species  to  the  National  Museum,  of  which  a  noted  proportion  are 
of  scientific  interest.  Among  these  may  be  mentioned  eight  new  spe- 
cies of  birds  found  on  the  islands  of  Ouragoa  and  Old  Providence. 

Professor  Poey  has  continued  his  contributions  of  fishes  from  Cuba, 
and  has,  in  all,  supplied  a  noteworthy  proportion  of  the  hundreds  of 
species  known  to  occur  in  the  vicinity  of  that  island. 

Dr.  Nichols,  of  Dominica,  has  continued  his  donations  of  birds,  mol- 
lusks,  &c.,  while  from  Mr.  Morris,  director  of  the  public  gardens  and 
plantations  in  Jamaica,  many  samples  of  valuable  fibers  have  been 
secured. 

Mexico  and  Central  America. — Professor  Alfred  Dug^s,  of  Guanajuato, 
Mexico,  has  continued  his  transmissions  of  objects  of  natural  history, 
among  them  being  so^ie  rare  species  of  birds,  &c.  Mr.  McLeod,  of 
Jesus  Maria,' in  Mexico,  has  also  furnished  some  rare  birds. 

As  an  ethnological  contribution,  Mr.  Eomero,  the  Mexican  minister, 
supplied  a  series  of  the  playing  cards  and  other  gambling  implements 
of  the  Mexican  Indians. 

The  services  of  Mr.  Aym6,  late  consul  at  Merida,  were  secured  to 
prosecute  some  investigations  into  the  ethnology  of  Yucatan  and  West- 
ern Mexico,  especially  with  a  view  of  showing  the  relationships  between 
the  habits  and  manufactures  of  the  Indians  of  those  regions  and  those 
of  the  southern  portion  of  the  United  States.  Several  large  collections 
have  already  been  received  from  him,  and  others  of  still  greater  moment 
are  on  the  way. 

Other  collections,  especially  of  birds,  from  Yucatan  have  been  fur- 
nished by  Mr.  Gaumer. 

On  the  occasion  of  establishing  the  boundary  line  between  Guate- 
mala and  Mexico,  the  services  of  Prof.  Miles  Kock^  of  the  Washington 
Observatory,  as  astronomer,  were  secured  by  Guatemala,  and  he  was 
provided  with  a  photographic  apparatus,  furnished  by  the  Smithsonian 
Institution,  and  many  interesting  views  of  scenery  were  obtained  and 
forwarded  to  the  Institution. 

Among  the  least  known  portions  of  Central  America  is  the  region 
along  the  eastern  coast  of  Honduras  and  the  adjacent  islands,  and  the 
offer  of  Mr.  Allstrom,  an  American  engaged  in  mining  researches  in 
that  country,  to  make  collections  of  natural  history,  &c.,  was  gladly 
accepted.    No  returns,  however,  have  yet  been  received  from  him. 
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In  addition  to  the  articles  already  mentioned,  a  valuable  series  of  the 
illustrations  of  the  animal  and  vegetable  kingdoms  of  Guatemala  and 
Salvador  were  secured  fipom  the  Gtovemment  commissioners  of  those 
countries  to  the  foreign  exhibition  held  in  Boston  in  the  autumn  of 
1883.  These,  with  similar  collections  under  similar  auspices  obtaioed 
firom  Venezuela  and  Brazil,  were  packed  up  in  the  early  part  of  the 
year  1884,  under  the  immediate  direction  of  one  of  the  employes  of  the 
I^ational  Museum,  and  transferred  to  the  ^National  Museum  at  Wash- 
ington, where  they  will  constitute  an  important  addition  to  the  collec- 
tion. 

Costa  Mea. — As  in  previous  years,  Costa  Eica  has  been  well  repre- 
sented by  the  contributions  of  Mr.  J.  C.  Zeledon,  for  many  years  in  the 
service  of  the  National  Museum,  his  transmissions  consisting  of  speci- 
mens of  medicinal  plants,  of  birds,  of  vertebrated  animals,  and  of  eth- 
nology. Through  his  courtesy  the  National  Museum  is  enriched  with 
an  almost  complete  representation  of  the  mammal  and  bird  fauna  of 
that  country. 

Mr.  E.  Iglesias,  of  Ghiriqui,  has  contributed  some  antiquities  and 
modem  pottery. 

Eeference  was  made  in  the  last  report  to  the  large  collection  of  antiq- 
nities,  especially  of  sepulchral  pottery,  obtained  in  Ohiriqui  by  Mr.  J. 
A.  McNeil,  aud  secured  through  Messrs.  Lamson  &  Bros.,  of  New 
York.  An  additional  collection  was  made  during  the  year  under  the 
same  auspices. 

Nicaragua. — ^Among  the  most  interesting  and  least  known  portions  of 
Nicaragua  is  the  central  region,  between  the  Upper  San  Juan  and  Lake 
Nicaragua.  A  short  sojourn  there  has  furnished  to  Mr.  0.  O.  Nuttiug 
quite  a  number  of  new  species  of  birds.  Mr.  Nutting's  success  induced 
Dr.  Walter  Van  Fleet  to  arrange  for  an  expedition  to  that  region  under 
the  patronage  of  the  Smithsonian  Institution.  Duly  provided  with  let- 
ters firom  the  Institution,  and  with  certain  arrangements  for  facilitating 
his  work,  Br.  Van  Fleet  proceeded  to  Aspinwall;  but  while  waiting  the 
arrival  of  the  steamer  from  Greytown  he  was  taken  ill,  and  obliged  to 
return  to  his  home  in  Pennsylvania.  He  hopes,  however,- at  an  early 
date  to  renew  tlie  experiment. 

South  America. — Interesting  collections  representing  the  natural  prod- 
ucts of  the  animal  and  vegetable  kingdoms  of  Venezuela  aud  Brazil 
w.ere  secured  from  the  Governments  of  Venezuela  and  Brazil.  Dr.  Will- 
iam H.  Jones,  surgeon  on  the  naval  vessel  stationed  on  the  west  coast 
of  Guiana,  has  contributed  some  extremely  important  collections  of  the 
antiquities  and  natural  history  of  the  coast  of  Peru  and  Chili,  and  to 
some  extent  of  the  Galapagos  Islands.  Many  of  the  antiquities  are  of 
unusual  forms  are  of  great  rarity. 

Mr.  Kiefer,  of  Lima,  has  also  made  similar  contributions. 
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Professor  Kation,  an  eminent  natilralist  of  Pern,  has  sent  some  types 
of  rare  and  undescribed  species  of  birds  of  that  country. 

Dr.  William  N.  Crawford,  of  the  TJ.  8.  S.  "  Shenandoah,"  has  also 
contributed  some  rare  shells  from  the  west  coast  of  Terra  del  Euego  and 
the  Straits  of  Magellan. 

Europe. — Large  numbers  of  articles,  both  in  single  and  collective 
series,  have  been  received  from  Europe,  but  as  being  derived  from  pub- 
lie  museums  and  not  having  any  specially  geographical  significance,  are 
not  mentioned  here,  but  will,  be  enumerated  in  detail  in  the  report  of 
the  Assistant  Director  of  the  National  Museum. 

It  may,  however,  be  well  to  refer  to  the  arrangement  made  with  Mr. 
J.  Gwyn  Jeffries,  of  London,  by  which  his  magnificent  collection  of 
recent  and  fossil  shells  of  Europe  has  been  acquired  by  the  National 
Mtiseum  and  in  large  part  received  by  it,  several  boxes  of  specimens 
coming  to  hand  during  the  year  1884.  This  is  by  far  the  most  valu- 
able private  collection  of  European  shells  in  existence,  and  especially 
imi)ortant  in  possessing  so  many  types  of  the  deep-sea  species  dredged 
in  the  North  Atlantic,  and  of  great  value  for  the  determination  of  the 
collections  of  the  United  States  Fish  Commission. 

Among  contributors  to  the  European  collections  may  be  mentioned 
the  Royal  College  of  Surgeons,  the  South  Kensington  Museum,  the 
British  Museum,  the  Eoyal  Botanical  Gardens  at  Kew,  in  England;  the 
Museums  of  Berlin  and  Dresden,  in  Germany;  of  Copenhagen,  in  Den- 
mark; of  Bergen,  in  Norway,  &c. 

A^ia. — ^The  collections  from  Asia  have  been  of  unusual  significance 
and  imx>ortance.  Beference  has  already  been  made  to  the  accessions 
from  Kamtchatka  and  the  Commander  Islands  as  having  been  obtained 
through  the  efforts  of  Dr.  Stejneger,  whose  personal  collections  in  those 
countries  were  dwelt  upon  in  the  last  report. 

Mr.  P.  L.  Jouy,  a  former  employ^  of  the  National  Museum,  and  resi- 
dent for  a  number  of  years  in  Japan,  continued  his  researches  in  that 
country,  and  has  supplied  a  large  number  of  species  of  mammals  and 
birds  of  that  region,  together  with  other  species  of  animals.  The  col- 
lection of  birds  being  taken  in  connection  with  a  series  presented  by 
Mr.  Thomas  Blackiston,  who  spent  many  years  in  Japan,  gives  to  the 
National  Museum  one  of  the  most  complete  collections  of  Japanese 
birds  in  existence,  and  one  great  in  value  in  view  of  their  relationships 
to  the  birds  of  Western  North  America.  Mr.  Jouy  has  since  trans- 
ferred the  field  of  his  researches  to  Corea,  although  none  of  his  collec- 
tions have  so  far  come  to  hand. 

Eev.  O.  H.  A.  Dall  has  furnished  some  samples  of  fibers  and  other  na- 
tive products  of  the  Indian,  and  the  greater  part  of  the  exhibit  of  the 
Foreign  Exhibition  in  Boston  made  by  Ceylon;  while  a  very  valuable 
collection  of  musical  instruments  of  East  India,  and  other  objects  rep- 
lesenting  a  high,  money  value,  were  contributed  by.  the  Bsgah  of  Tagore. 
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Africa. — This  country  is  represented  by  a  few  objects  of  art  and  in- 
dustry, while  from  I^ew  Guinea  the  collection  of  weapons,  implemeDts, 
&c.y  obtained  from  Mr.  A.  P.  Goodwin,  has  added  very  greatly  to  our 
representation  of  that  little  known  island. 

Madagascar. — ^Much  attention  has  been  directed  to  explorations  iu 
Madagascar.  Lieut.  M.  A.  Shufeldt,  of  the  I^avy,  left  Norfolk  a  year  or 
two  ago  on  the  <<  Enterprise,"  and  was  enabled  to  leave  the  ship  and  spend 
some  time  in  Madagascar.  On  this  occasion  he  made  a  large  number  of 
photographic  negatives,  which  were  sent  to  the  Smithsonian  Institution 
for  development,  a  set  of  the  prints  having  been  presented  to  the  National 
Museum.  These  contained  most  interesting  illustrations  of  the  life,  cu^ 
toms,  and  physiognomy  of  the  people,  as  well  as  of  the  scenery  which 
they  inhabit. 

The  Sandwich  Islands. — ^The  greater  part  of  the  exhibit  made  by  the 
Hawaiian  Government  at  the  Boston  Foreign  Exhibition  was  secured 
and  transferred  to  the  National  Museum.  These,  with  the  many  si>eci- 
mens  brought  home  by  the  Wilkes  expedition  in  its  famous  cruise,  ren- 
der the  representation  of  that  country  very  full  and  complete. 

PUBLICATIONS. 

Not  much  has  been  done  during  the  year  in  the  printing  and  distribu- 
tion of  special  publications  by  the  Smithsonian  Institution,  although  the 
activity  of  the  National  Museum  in  this  respect  has  been  very  great. 
It  is  expected,  however,  that  during. the  year  1885,  quite  a  number  of 
volumes  will  be  printed  and  issued  to  institutions  and  libraries  in  cor- 
respondence with  it ;  these  to  appear  in  one  or  other  of  the  three  series, 
"  Smithsonian  Contributions  to  Knowledge,"  in  quarto  (of  which  23  vol- 
umes have  been  printed),  the  '^  Smithsonian  Miscellaneous  Collections," 
in  octavo  (now  numbering  27  volumes),  and  the  annual  "Eeports'^  of  the 
Institution,  extending  from  1847  to  1882,  inclusive. 

The '' Smithsonian  Contributions "  and  ^^Miscellaneous  Collections" 
include  all  publications  made  primarily  under  the  auspices  of  the  Na- 
tional Museum,  as  well  as  the  annual  "Proceedings"  of  the  three  princi- 
pal societies  of  Washington,  namely,  the  Philosophical,  the  Anthropolog- 
ical, and  the  Biological  Societies.  The  societies  in  question  pay  for 
the  type-setting  of  their  volumes,  and  print  an  edition  for  distribution 
tion  to  their  own  members.  The  Smithsonian  Institution,  however, 
charges  itself  with  supplying  these  books  to  public  libraries  and  learned 
societies  at  home  and  abroad,  and  has  the  pages  st^eotyped,  and  the 
usual  edition  of  1,500  copies  printed  at  its  own  expense. 

The  first  publication  made  by  the  Smithsonian  Institution,  nearly 
forty  years  ago,  consisted  of  a  memoir  by  Messrs.  Squier  and  Davis 
upon  the  ancient  monuments  of  the  Mississippi  Valley,  a  work  which 
marks  the  initial  point  of  the  great  advancement  made  in  the  depart- 
ment of  archaeology  in  later  years.  The  subject  continues  to  be  one 
of  much  interest  to   the  Institution,  special  attention  having  been 
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^ven  to  securing  as  complete  a  series  of  archi»ological  specimeDs 
as  possible  for  preservation  in  the  National  Museum.  For  several 
years  past  Dr.  Eau,  the  curator  of  the  Department  of  Archaeology,  has 
been  working  in  the  direction  of  further  publications  on  this  subject; 
a  valuable  paper  prepared  by  him  having  been  printed  in  1876,  for  use 
in  connection  with  the  Centennial  Exhibition,  and  which  has  since 
then  been  the  principal  manual  of  information  on  the  subject. 

Dr.  Ran  is  also  superintending  the  preparation  of  drawings,  by  Mr. 
O.  F.  TriU  and  others,  of  all  the  typical  forms  of  stone  implements  and 
objects  not  already  figured  in  the  Smithsonian  publications.  This  is  a 
work  of  great  magnitude,  but  it  is  hoped  to  commence  the  publication 
of  a  new  and  systematic  memoir  at  an  early  date. 

Smithsonian  Contributions  to  Knowledge. — Of  the  quarto  series  of  pub- 
lications no  volume  has  been  actually  published  during  the  year.  A 
memoir  by  Dr.  Charles  Eau  on  "Prehistoric  Fishing  in  Europe  and 
Forth  America,"  as  illustrated  by  the  archaeological  specimens  collected 
by  the  Institution,  comprising  about  350  quarto  pages,  has,  however, 
been  put  entirely  into  type,  and,  on  the  completion  of  an  index,  will  be 
issued. 

The  title  of  this  work  sufficiently  explains  its  purport.  The  descrip- 
tive portion  is  altogether  based  on  existing  antiquities  bearing  either 
unmistakably  or  presumably  on  fishing  in  prehistoric  times,  and  no  con- 
clusions whatever  have  been  drawn  exceeding  the  somewhat  narrow 
compass  limited,  as  it  were,  by  those  tangible  tokens.  If  the  work  h*ad 
been  exclusively  designed  for  persons  well  acquainted  with  the  results 
of  prehistoric  investigation  in  Europe,  the  author  might  have  consid- 
erably abbreviated  its  first  part  by  excluding  much  introductive  and 
descriptive  matter.  But  as  it  also  may  be  read  by  non- archaeologists, 
he  has  deemed  it  proper  to  dwell  on  the  differences  between  the  palaeo- 
lithic and  neolithic  ages,  to  give  accounts  of  the  tool  and  bone  bearing 
drift-beds,  the  cave-habitations,  artificial  shell-deposits,  lake-dwellings, 
and,  finally,  to  present  a  brief  characterization  of  the  bronze  age.  Most 
of  these  introductions  are  followed  by  a  section,  or  sections,  devoted  to 
notices  of  fish-remains,  descriptions  of  fishing  implements  and  utensils, 
and  suggestions  in  regard  to  the  probable  methods  of  fishing  during  the 
period  uuder  consideration.  The  curious  tracings  of  fishes  and  aquatic 
mammals,  characteristic  of  the  reindeer-period,  are  treated  in  a  sepa- 
rate division. 

In  the  first  section  of  the  second  part,  relating  to  prehistoric  fishing 
in  Korth  America,  the  available  relics  bearing  on  fishing,  such  as 
straight  bait-holders,  fish-hooks,  harpoon  and  arrow  heads,  nets,  sinkers^ 
and  fish-cutters,  are  described  and  figured,  most  of  the  objects  being 
specimens  in  the  United  States  National  Museum.  Boats  and  their  ap- 
purtenances are  next  considered,  and  then  follows  an  account  of  some 
prehistoric  structures  connected  with  fishing.    In  the  subsequent  di- 
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vision  plastic  and  graphic  representations  of  fishes,  aquatic  animald, 
&c.,  are  treated,  and  finally  a  somewhat  extended  Recount  of  artificial 
shell-deposits  in  varioas  parts  of  North  America  is  given. 

Pages  261  to  318  contain  extracts  from  various  writings  of  the  16th9 
17th,  18th,  and  19th  centuries,  in  which  reference  is  made  to  aboriginal 
fishing  in  North  America. 

In  an  appendix  of  17  pages  notices  of  fishing  implements  and  fish- 
representatioDS  discovered  south  of  Mexico  are  given. 

The  volume  embraces,  without  the  index,  xvm,  335  pages,  and  is 
illustrated  with  a  frcmtispiece  and  405  figures  in  the  text.  Nearly  all 
the  illustrations  have  been  specially  ilrawn  for  the  work. 

Smithsonian  Miscellaneous  Collections, — In  continuation  of  a  former 
series,  vol.  vi  of  the  "  Bulletin  of  the  Philosophical  Society  of  Wiash- 
ington"  has  been  published  as  No.  543.  It  comprises  the  proceedings 
of  the  society  for  the  year  1883  (from  the  meeting  of  January  3  to 
that  of  December  19),  and  forms  an  octavo  volume  of  Ln  pp.  introduc- 
tory +  168  pp.,  including  an  index;  in  all,  220  pp. 

No.  644  of  Smithsonian  publications  in  like  manner  comprises  the 
<< Transactions  of  the  Anthropological  Society  of  Washington.''  -Vol. 
II,  from  February  1,  1882,  to  May  15,  1883;  forming  an  octavo  volume 
of  XIII +  211  pp.;  in  all,  224  pp. 

No.  661  is  a  reprint  of  an  article  by  General  J.  H.  Simpson,  TT»  S.  A., 
on  *^  Coronado's  March  in  Search  of  the  '  Seven  Cities  of  Cibola,'  and 
Discussion  of  their  probable  Location,"  originally  published  in  the 
SiAithsonian  Report  for  1869.  This  interesting  memoir  had  never  been 
separately  published,  and  the  frequent  inquiries  for  it  seemed  to  justify 
its  reproduction.  It  forms  an  octavo  pamphlet  of  34  pp.,  illustrated  by 
a  sketch  map  of  Mexico  (2  pp.,  8vo),  indicating  the  route  pursued  by 
Coronado  and  his  army,  which  extended  as  far  north  as  the  fortieth 
parallel  of  latitude,  near  the  present  boundary  separating  the  State  of 
Kansas  from  that  of  Nebraska. 

No.  571  is  "  Check  List  of  Publications  of  the  Smithsonian  Institu- 
tion from  December,  1881,  to  March,  1884."    8vo,  8  pp. 

No.  573  is  "  Price  List  of  Publications  of  the  Smithsonian  Institution'' 
to  March,  1884.    8vo,  7  pp. 

No.  674  is  "An  Account  of  the  Progress  in  Astronomy  in  the  year 
1883.'?  By  Prof.  Edward  S.  Holden.  An  octavo  pamphlet  of  78  pp. 
This  forms  part  of  the  annual  scientific  record  which  has  for  some  years 
past  been  prepared  at  the  expense  of  the  Institution  for  the  Smithson- 
ian report. 

No.  676  is  "An  Account  of  the  Progress  in  Geology  in  the  year  1883." 
By  Dr.  T.  Sterry  Hunt.    8vo  pamphlet  of  22  pp. 

No.  676  is  "An  Account  of  the  Progress  in  Geography  in  the  year 
1883."    By  Commander  F.  M.  Green,  U.  S.  N.    8vo  pamphlet  of  17  pp. 

No.  578  is  "An  Account  of  the  Progress  in  Physics  in  the  year  1883." 
By  Prof.  George  F.  Barker.    8vo  pamphlet  of  52  pp. 
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JTo.  579  is  "An  Account  of  the  Progress  in  Chemistry  in  the  year 
1883.»    By  Prof.  p.  Oarrington  Bolton.    8vo  pamphlet  of  31  pp.     , 

No.  680  is  "An  Account  of  the  Progress  in  Mineralogy  in  the  year 
1883.*'    By  Prof.  Edward  S.  Dana.    8vo  pamphlet  of  19  pp. 

No.  681  is  "An  Account  of  the  Progress  in  Botany  in  the  year  1883.'^ 
By  Prof.  William  G.  Farlow.    8vo  pamphlet  of  18  pp. 

There  has  also  been  reprinted  an  edition  .of  No.  34  (originally  pub- 
lished in  March,  1869):  "Directions  for  Collecting,  Preserving,  and 
Transporting  Specimens  of  Natural  History.''  I'hird  edition.-  8vo 
pamphlet  of  40  pp. 

Forest  Trees. — ^Among  the  earliest  objects  receiving  the  attention  of 
the  Smithsonian  Institution  was  the  preparation  of  a  work  upon  the 
**  Forestry  of  North  America,''  under  the  direction  of  Dr.  Gray^  and  for 
which  quite  a  number  of  plates  were  prepared  more  than  thirty  years 
ago. 

In  part  the  cost  of  the  publication  and  in  part  the  pressure  of  other 
duties  upoil  Professor  Gray  have  prevented  the  completion  of  this  me- 
moir ;  and  a  proposition  having  been  made  by  Prof.  C.  S.  Sargent,  of 
Brookline,  Mass.,  to  take  up  and  complete  the  work,  the  same  was 
accepted,  and  Mr.  Faxon  was  authorized  to  make  the  necessary  draw- 
ings of  the  trees  from  living  or  fresh  specimens.  The  magnitude,  how- 
ever, of  this  undertaking  proved  to  be  a  little  more  than  the  Institution 
could  compass,  and  an  arrangement  has  recently  been  made  with  Pro- 
fessor Sargent  to  refund  the  cost  of  these  drawings  and  to  receive  them, 
so  that  he  may  use  them  in  the  publication  which  he  has  arranged  to 
make  with  a  private  publisher. 

Among  the  treatises  in  preparation  for  publication  by  the  Institution 
may  first  be  mentioned  the  beginning  of  a  complete  work  on  the  "Bot- 
any of  North  America,"  by  Prof.  Asa  Gray. 

Part  II  is  in  press.  It  comprises  the  Gamopetalous  orders  from 
CaprifoliacecB  to  CompositcB^  inclusive.  An  enumeration  by  the  author 
indicates  that  of  the  CaprifoliacecB  there  are  8  genera  and  47  species ;  of 
EuSiacecB,  26  genera  and  86  species ;  of  Valerianacece^  2  genera  and  22 
species ;  of  DipsacaeecBj  1  genus  and  2  species  (naturalized) ;  of  Compos- 
itcBy  237  genera  and  1,610  species.  It  will  form  an  octavo  volume  of 
nearly  600  pages. 

Bulletins  of  the  National  Museum. — As  explained  in  the  last  annual  re- 
port, a  supplementary  edition  of  the  Bulletins  of  the  United  States  Na- 
tional Museum,  from  the  stereotype  plates  issued  under  the  direction  of 
the  honorable  Secretary  of  the  Interior,  is  printed  at  the  expense  of  the 
Institution,  and  is  included  in  the  Smithsonian  Miscellaneous  Collec- 
tions. Seven  scientific  monographs  on  the  geology  and  on  the  flora  and 
fauna  of  Bermuda,  extracted  from  Bulletin  No.  26  of  the  Museum  series, 
have  been  thus  reproduced  during  the  year. 

"The  Geology  of  Bermuda,  by  William  North  Bice,  Ph.  D."  (No.  663 
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of  the  Slnlthsotiian  publications),  forms  an  octavo  pamphlet  of  32  pages. 

"  The  Botany  of  Bermuda,  by  General  Sir  John  Henry  Lefroy,  F.  R. 
8.^'  (No.  664),  forms  an  octavo  pamphlet  of  109  pages,  illustrated  with  5 
wood-cut  plates. 

"  The  Mammals  of  Bermuda,  by  J.  Matthew  Jones,  F.  E.  S.  0.^^  (No. 
565),  forms  an  octavo  pamphlet  of  19  pages. 

"The  Birds  of  Bermuda,  by  Oapt.  Saville  G.  Eeid,  F.  Z.SJ^  (No. 
566),  forms  an  octavo  pamphlet  of  117  pages. 

"  On  a  Bird  new  to  the  Bermudas,  with  Notes  upon  several  species  of 
rare  or  accidental  occurrence  in  these  islands,  by  Clinton  Hart  Merriam, 
M.  D.^  (No.  567),  forms  an  octavo  pamphlet  of  4  pages. 

'^The  Reptiles  of  Bei:muda,  by  Samuel  Garman"  (No.  56S)j  forms  a 
pamphlet  of  19  pages,  illustrated  with  6  wood-cut  plates,  containing91 
figures. 

Annelida  from  Bermuda,  by  H.  E.  Webster  (No.  569),  forms  an  octavo 
of  26  pages. 

Proceedings  of  the  National  Museum, — This  series  (as  heretofore  ex- 
plained) comprises  carefully  prepared  memojrs  on  new  au^  interesting 
specimens  and  articles  collected  for  the  National  Museum,  and  printed 
as  soon  as  material  for  a  "signature^  of  16  pages  is  made  up.  This 
series,  like  that  of  the  ^'  Bulletins,"  is  primarily  published  and  stere- 
otyped under  the  authority  and  direction  of  the  honorable  Secretary  of 
the  Interior.  These  articles  or  contributions  comprise,  first,  papers  pre- 
pared by  the  scientific  corps  of  the  National  Museum;  secondly,  papers 
by  other  naturalists  based  on  the  Museum  collections;  and,  lastly,  of 
memoranda  and  interesting  information  gathered  from  the  correspond- 
ence of  the  Smithsonian  Institution. 

Volume  VI  of  the  *'  Proceedings  of  the  United  States  National  Mu- 
seum'' for  1883  (Smithsonian  No.  548)  was  completed  and  published 
during  the  past  year.  The  volume  contains  papers  by  Tarleton  H. 
Bean,  L.  Belding^  Katherine  J.  Bush,  W.  H.  Dall,  William  J.  Fisher, 
James  M.  Flint,  Charles  H.  Gilbert,  Theodore  Gill,  G.  Brown  Goode, 
G.  H.  Heap,  William  T.  Hornaday,  Frederick  Humbert,  J.  G.  Hunt, 
David  8.  Jordan,  Pierre  Louis  Jouy,  George  P.  Merrill,  E.  W.  Nelson, 
A.  P.  Niblack,  Charles  C.  Nutting,  Richard  Rathbun,  Charles  Rau,  Rob- 
ert Ridgway,  John  A.  Ryder,  Rosa  Smith,  Sidney  I.  Smith,  Robert  E. 
C.  Stearns,  W.  A.  Steams,  Leonhard  Stejneger,  Joseph  Swain,  Freder- 
ick W.  True,  S.  T.  Walker,  Charles  A.  White,  Merritt  Willis,  and  H. 
C.  Yarrow.  It  forms  an  octavo  volume  of  vn  -f  558  pages,  illustrated 
with  6  wood-cuts  in  the  letter-press,  and  14  wood-cut  plates. 

Smithsonian  Annual  Report, — The  Annual  Report  of  the  Regents  of 
the  Institution  to  Congress  for  1882,  submitted  January  19, 1883,  was  not 
actually  published  and  ready  for  distribution  till  the  past  year,  1884.  The 
volume  contains  the  Journal  of  Proceedings  of  the  Board  of  Regents,  the 
reports  of  the  Executive  Committee  of  the  Board,  and  of  the  Secretary 
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of  the  Institution,  together  with  the  "  General  Appendix,"  which  com- 
prises thfe  usual  scientific  record  for  the  year,  namely,  an  account  of  the 
progress  in  Astronomy,  by  E.  S.  Holden ;  in  Geology,  by  T.  Sterry  Hunt ; 
in  Geography,  byF.M.  Green;  in  Meteorology,  by  Cleveland  Abbe;  in 
Physics,  by  G.  F.  Barker;  in  Chemistry,  by  H.  Carrington  Bolton ;  in  Min- 
eralogy, by  Edward  S.  Dana;  in  Botany,  by  W.  G.  Farlow;  in  Zoology, 
by  Theodore  Gill;  and  in  Anthropology,  by  O.T.Mason;  concluding  with 
a  selection  of  miscellaneous  papers  on  American  aboriginal  remains, 
contributed  by  correspondents  of  the  Institution.  The  Keport  forms  an 
octavo  volume  of  xx  -f  856  pages,  the  archseological  papers  being  illus- 
trated by  46  wood-cuts  and  topographic  sketches  of  mound  localities. 

The  Annual  Eeport  for  1883, 1  regret  to  say,  has  not  yet  been  pub- 
lished. 

The  reports  on  the  progress  during  the  year  of  the  various  branches 
of  science  have  been  continued,  a^d  meet  with  very  hearty  favor,  espe- 
cially on  the  part  of  teachers,  who  find  in  them  material  for  presenta- 
tion to  their  classes,  not  otherwise  accessible  at  the  time,  excepting  to 
those  who  have  command  of  a  vast  number  of  scientific  journals. 
Among  these  reports,  and  one  of  special  interest,  is  that  upon  the  prog- 
ress of  meteorology,  prepared  by  Professor  Abbe.  To  make  this  spec- 
ially serviceable,  a  detailed  index  was  necessary ;  but  it  was  not  possi- 
ble to  have  this  completed  before  it  became  necessary  to  put  the  report 
to  press.  The  index  was,  however,  prepared,  and  has  been  appended 
to  the  extra  copies. 

INTERNATIONAL  EXCHANGES.     ' 

The  operations  of  this  important  branch  of  the  Institution  have  been 
carried  on  with  vigor  during  the  past  year.  Great  inconvenience  was 
experienced  during  the  winter  of  1883-'84  owing  to  the  limited  quarters 
available  for  exchange  work  during  the  reconstruction  of  the  eastern 
portion  of  the  Smithsonian  building.  On  the  completion  of  the  first 
floor  of  this  edifice  five  rooms  were  assigned  to  this  department  and 
two  in  the  basement ;  several  new  assistants  were  appointed,  and  I  am 
happy  to  state  that  ample  facilities  are  now  provided  for  the  prompt 
ftnd  efficient  discharge  of  business.  The  work,  however,  is  constantly 
growing  and  demands  unceasing  attention. 

Mr.  George* H.  Boehmer,  in  charge  of  the  international  exchanges,  has 
been  in  Europe  for  a  large  part  of  the  year,  engaged  in  taking  the  neces- 
isary  measures  to  improve  and  reorganize  the  relationships  of  the  Smith- ' 
Bonian  Institution  to  the  European  service  of  international  exchanges. 
A  full  account  of  his  operations  will  be  given  in  the  next  annual  report. 

Congressional  Aid. — The  appropriation  by  Congress  for  the  exchange 
system,  under  direction  of  the  Institution,  was  increased  for  the  year 
ISSi-'SS  from  $7,500  to  $10,000.    Without  this  aid  it  would  be  impossi- 
ble for  the  Institution  to  continue  its  gratuitous  service  to  the  libraries 
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and  societies  in  this  country  which  have  bo  long  enjoyed  the  benefits 
of  the  system. 

Liberality  of  Transportation  Companies. — Thanks  also  to  the  liberality 
of  the  principal  steamship  companies,  the  packages  of  the  Institution 
are  still  carried  free  of  freight,  a  concession  amounting  to  several  thou- 
sand dollars  a  year  in  value.  Acknowledgments  are  due  to  the  follow- 
ing companies  and  firms  for  this  voluntary  service :  . 

Am.  Colonization  Society,  Washington,  D.  0. 5  Anchor  Steamship 
Co.  (Henderson  &  Bro.,  agents),  N.  Y.  ^  Atlas  Steamship  Co.  (Pim,  For- 
wood  &  Co.,  ag'ts),  K  Y.;  H.  B.  Bailey  &  Co.,  K  Y. ;  E.  E.  Biddle, 
Philadelphia;  Thomas  Bixby  &Co*,  Boston,  Mass. ;  Thomas  Bland,  !N^. 
Y. ;  B.  E.  Borland,  N.  Y. ;  E.  W.  Cameron  &  Co.,  K  Y. ;  Compagnie 
G6n6rale  Transatlantique  (L.  de  B6bian,  ag't),  N.  Y.5  Cunard  Eoyal 
Mail  Steamship  Line  (Vernon  H.  Brown  &  Co.,  ag'ts),  i^.  Y.;  Dallett, 
Boulton  &  Bliss,  K.  Y.  j  Thomas  Dennison,  N.  Y.  5  Hamburg- Ameri- 
can Packet  Co.,  (Kunhardt  &  Co.,  ag'ts),  N.  Y. ;  Inman  Steamship  Co., 
If.  Y. ;  Merchants'  Line  of  Steamers,  if.  Y ;  Monarch  Line  (Patton, 
Vickers  &  Co.,  ag'ts),  K  Y. ;  Munoz  y  Espriella,  !N^.  Y. ;  Murray, 
Ferris  &  Co.,  K.  Y. ;  !N'etherlands-American-Steam  Navigation  Co., 
(H.  Cazaux,  ag't),  K.  Y. ;  New  York  and  Brazil  Steamship  Co.,  N.  Y. ; 
New  York  and  Mexico  Steamship  Co.,  N.  Y;  North  German  Lloyd 
(Oelrichs  &  Co.),  N.  Y.,  (Schumacher  &  Co.,  ag'ts,)  Baltimore;  Pacific 
Mail  Steamship  Co.,  N.  Y.;  Panama  E.  E.  Co.,  N.  Y.;  Eed  Star  Line 
(Peter  Wright  &  Sons,  ag'ts),  Philada.  and  N.  Y.;  Spinney,  Joseph, 
S.,  K.  Y.;  Steamship  Lines  for  Brazil,  Texas,  Florida,  and  Nassau,  N. 
P.  (C.  W.  Mallory  &  Co.,  agents),  N.  Y.;  White  <)ross  Line  of  Antwerp 
(Punch,  Edye  &  Co.,  agents),  N.  Y. ;  Wilson  &  A^mus,  2?^.  Y. 

The  Pennsylvania  Eailroad  Company  and  the  Baltimore  and  Ohio 
Company  have  continued  their  concessions  of  reduced  fares,  and  the 
freight  steamer  lines  between  Washington  and  New  York  have  also 
made  liberal  concessions,  which  have  been  of  very  great  value. 

Acknowledgments  are  also  due  to  the  foreign  ministers  and  consuls 
of  the  various  Governments  for  their  assistance  in  taking  charge  of  the 
packages  intended  for  the  countries  which  they  respectively  represent 
and  transknitting  them  with  care  to  their  destination. 

The  following  tables  will  give  the  statistics  for  1884 : 

RECEIPTS. 


Purpose  for  which  received. 


1.  For  foreign  distribution 

2.  For  domestic  distribution... 

3.  For  Government  exchanges  . 


18,866 

7,967 

38,337 


65; 170 


Weight. 


78,TO2 
42,2&5 
32,827 


lbs.  153,814 


Bepresenting  an  increase  over  1883  of  about  1,{K)0  packages. 
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TRANSMISSIONS. 

1.  Foreign  exchangea:  537  boxes,  representiDg  a  bulk  of  3,531  cubic  feet,  with  a 

weight  of  131,350  pounds,  being  an  increase  of  118  boxes  over  the  year  1883. 

2.  Domestic  exchanges:  10,236  packages,  of  which  8,094  were  addressed,  to  institu- 

tions, and  2,142  to  individuals. 

3.  Government  exchanges :  114  boxes,  representing  a  bulk  of  750  cubic  feet,  with  a 

weight  of  27,885  pounds,  against  76  boxes  in  1883;  or  an  increase  of  38  boxes,  as 
compared  with  that  year. 

The  increase  over  the  year  1883  is  most  noticeable  in  the  foreign  and 
Government  exchanges,  being  156  boxes,  with  a  bulk  of  993  cubic  feet 
and  a  weight  of  36,970  pounds. 

In  the  domestic  exchanges  there  is  an  apparent  decrease  in  the  num- 
ber of  parcels,  but  this  is  owing  to  the  fact  that  packages  arriving  by 
mail  for  the  Smithsonian  library  were  formerly  recorded  by  the  ex- 
change office,  while  during  a  great  portion  of  the  year  1884  this  practice 
had  been  discontinued. 

Oovernment  Document  Exchange. — The  exchange  of  official  publica- 
tions of  the  United  States  Government  for  those  of  most  other  foreign 
nations  has  been  continued,  as  in  previous  years,  under  the  auspices  of 
the  Smithsonian  Institution,  in  accordance  with  the  law  of  Congress, 
and  a  large  number  of  valuable  publications  have  been  sent  to  agencies 
designated  by  their  respective  countries.  ♦ 

During  the  year  the  Government  of  Great  Britain  has  agreed  to  make 
a  complete  exchange  of  all  official  documents,  commencing  with  Janu- 
ary 1, 1882,  and  preliminary  arrangements  have  been  made  to  the  same 
effect  with  the  Government  of  Austria. 

There  are  now  thirty-eight  foreign  Governments  regularly  receiving 
the  publications  of  the  United  States. 

For  some  time  there  has  been  considerable  difficulty  in  establishing 
the  regular  international  exchange  connection  with  the  British  Prov- 
inces and  the  United  States.  A  satisfactory  arrangement,  however, 
has  been  made  with  the  Geological  Survey  at  Ottawa  to  receive  and 
distribute  all  parcels  belonging  to  Canada  proper,  and  by  the  kind  aid 
of  Mr.  Matthews,  of  St.  John,  iif.  B.,  Mr.  Kane,  of  the  custom-house  at 
St.  John,  has  agreed  to  receive  parcels  for  Nova  Scotia,  New  Bruns- 
wick, and  Prince  Edward  Island,  and  to  assess  pro  rata  the  freight 
expenses  upon  the  recipients.  There  only  remains  to  make  some  satis- 
factory arrangement  with  Newfoundland  to  complete  the  British  pro- 
vincial service,  which  it  is  thought  can  be  accomplished  before  long. 

Public  Utility  of  the  Smithsonian  Exchanges. — The  practical  benefits  of 
the  Smithsonian  exchange  system  are  extended  to  the  remotest  quar- 
ters of  the  earth )  and  have  been  frequently  acknowledged  by  eminent 
scientific  workers  abroad.  It  has  even  been  suggested  that  in  the  in- 
terest of  science,  similar  agencies  in  Great  Britain  and  elsewhere,  are 
a  great  desideratum,  notwithst^^uding  the  increasing  activity  among 
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European  Oovemments  in  promoting  international  exchanges  of  official 
publications.  In  a  commnnication  pablished  in  Nature,  October  30, 
1884  (vol.  XXX,  p.  634),  Prof.  V.  Ball,  of  the  chair  of  Geology  and 
Mineralogy  in  the  University  of  Dublin,  in  warmly  commending  "  the 
extraordinary  liberality  of  the  American  (Jovemment^  in  its  free  dis- 
tribution of  the  Geological  Survey  Beports,  and  other  valuable  works, 
remarks  as  follows : 

*«  We  owe  much  of  this  liberality,  no  doubt,  to  the  forethought  and 
generosity  of  our  own  countryman,  Smithson,*the  principal  function  of 
the  Institution  founded  by  him,  being  to  arrange  for  the  exchange  and 
dispatch  of  books  and  specimens.* 

"  There  are  perhaps  few  directions  in  which  the  cause  of  science  would 
be  more  directly  benefited  just  now  than  by  the  establishment  of  an 
institution  in  England  which  would  undertake  the  management  of  the 
exchanges  of  the  scientific  societies  of  the  United  Kingdom.  I  am 
aware  that  there  are  paid  agencies  for  the  purpose,  but  what  is  wanted 
is  a  free  agency  which  would  undertake  the  duty  for  the  large  societies 
and  relieve  those  that  are  struggling  from  charges  which  now  press 
heavily  on  their  resources. 

^^The  great  desideratum,  however,  is  a  man  like  Smithson,  who,  pos- 
sessing wealth,  would  be  willing  to  give  or  bequeath  it  for  the  purpose 
of  founding  such  an  institution.  Here  is  an  opportunity  for  any  person 
of  capital— desirous  of  doing  good  and  preserving  his  name  to  all  pos- 
terity by  one  and  the  same  act. 

"  To  rekim,  however,  to  the  main  object  of  this  letter,  cannot  anything 
be  done  to  increase  the  *  free  list '  of  Government  publications  f  Surely 
there  must  be  stored  away  vast  quantities  of  survey  and  other  serial 
publications,  which  if  they  were  handed  over  to  the  Smithsonian  Insti- 
tution, would,  I  feel  certain,  be  gratefully  accepted  and  judiciously  dis- 
tributed among  the  libraries  of  America." 

Difficulties  of  prompt  Delivery. — It  is  perhaps  proper  to  call  attention 
to  the  fact  that  the  Institution  does  not  undertake  to  act  as  an  express 
agency,  guaranteeing  to  deliver  packages  in  the  most  expeditious  man- 
ner and  securing  prompt  returns.  The  nhmber  of  correspondents  is  so 
large,  the  places  to  be  reached  so  numerous  and  some  of  them  so  diffi- 
cult of  access,  that  delays  of  weeks  and  even  of  months  are  frequently 
necessary.  The  Institution  desires  to  secure  the  speedy  delivery  of 
everything  intrusted  to  it,  not  only  for  the  sake  of  the  senders  and  the 
credit  of  the  exchange  agency,  but  because  the  constant  accession  of 
packages  is  so  great  that  it  is  not  possible  to  allow  them  to  accumulate. 

It  is  very  desirable  that  officers  of  societies  or  individuals  who  avail 
themselves  of  the  Smithsonian  service  should  not  inform  the  parties  for 
whom  packages  are  intended  in  foreign  countries  that  they  have  been 
sent  until  the  date  of  actual  shipment  is  ascertained.  This  is  a  cause 
of  frequent  complaint  and  misunderstanding,  and  might  be  eutirely  pre- 
vented by  due  consideration  of  the  case. 

*  This  is  reaUy  but  one  of  the  functions  of  tho  Institution,  co-ordini»ted  with  that 
of  promotinj^  original  resenroU, 
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LIBRARY. 

The  following  is  a  statement  of  the  books,  maps,  and  charts  received 
by  the  Smithsonian  Institution  daring  the  year  1884  and  transferred  to 
the  Library  of  Congress  or  to  that  of  the  !N^ational  Maseiim : 
Volumes : 

Octavo  or  smaller 1,222 

Quarto  or  larger 346 

1,567 

Parts  of  volumes : 

Octavo  or  smaller...... 3,983 

Quarto  or  larger    4, 843 

8,826 

Pamphlets : 

Octavo  or  smaller..., 1,979 

Quarto  or  larger 344 

2,323 

Maps  and  charts 143 

Total 12,859 

RELATIONS    OF    THE    SMITHSONIAN    INSTITUTION   TO  OTHER  BODIES. 

I.  To  the  Oovernment — Congress. — Ever  since  the  completion  of  the 
new  wings  of  the  Capitol,  the  proper  ventilation  of  the  House  of  Rep- 
resentatives has  been  a  subject  of  anxiety  to  its  members,  and  several 
commissions  of  civilians  have  been  appointed  to  consider  the  question. 
Of  th^se  Professor  Henry  was  chairman,  and  at  the  time  of  his  death,  in 
.  1878,  he  had  completed  a  renewed  inquiry  on  the  subject,  and  prepared 
a  report  upon  the  same.  In  this  office  I  succeeded  Professor  Henry, 
and  again,  in  February,  1884,  was  asked  to  form  one  of  an  advisory 
committee  (the  other  members  consisting  of  Colonel  Casey,  of  the 
United  States  Engineers,  Mr.  Edward  Clark,  Architect  of  the  Capitol, 
and  Dr.  J.  S.  Billings,  of  the  Army  Medical  Museum)  to  assist  the 
standing  committee  of  the  House  of  Eepresentatives  in  its  deliberations. 
The  question  having  arisen  as  to  the  purity  of  the  air  in  different  parts 
of  the  hall  and  its  approaches,  a  chemical  analysis  of  the  same  was  made 
by  Dr.  J.  H.  Kidder,  U.  S.  K.,  with  the  assistance  of  Mr.  K.  L.  Packard 
of  the  Bureau  of  Education^'and  some  interesting  and  important  state- 
ments and  generalizations  were  furnished.  Their  work  was  completed 
on  the  2d  of  April,  and  a  report  furnished  in  the  sanie  month  and  pub- 
lished as  a  part  of  Report  No.  1970,  Forty-eighth  Congress,  first  ses- 
sion.   The  conclusions  of  the  report,  are  that — 

1.  The  chemical  examinations  and  tests  indicate  no  impurity  in  the 
air  supplied  to  the  House,  nor  unwholesome  change  during  its  passage 
through  the  air-duct  or  the  hall. 

2.  The  air  in  the  corridors  and  stairways  is  much  less  pure  than  that 
of  the  hall.    *    •    * 

5.  The  "relative  humidity'^  as  observed  is  about  20  per  cent,  below 
the  accepted  standard,  and  probably  falls  much  lower  ia>cold  weather. 
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6.  The  ventilation  of  the  southeast* gallery  appears  to  be  insuffi- 
cient. 

This  examination,  which  included  the  estimatioi|  of  65  samples  of  air, 
and  numerous  hygrometric  and  anemometric  observations,  agrees  sub- 
etantiflly  as  to  results  with  those  undertaken  by  Professor  Henry  and 
Dr.  Charles  M.  Wetherill  in  1865-'66  (House  Ex.  Doe.  No.  100,  Thirty- 
ninth  Congress),  and  by  Dr.  Charles  Smart,  U.  8.  A.,  in  1880  (MS.  re- 
port to  the  Advisory  Board). 

Navy  Department. — Eeference  has  been  made  in  previous  reports  to 
the  arrangement  by  wtich,  at  the  request  of  the  Navy  Department, 
the  institution  received  for  three  successive  years  six  Ensigns,  and 
assigned  them  to  duty  in  various  sections  of  the  National  Museum 
for  the  purpose  of  enabling  them  to  become  acquainted  with  certain 
branches  of  science,  such  as  chemistry,  mineralogy,  geology,  ethnology, 
general  natural  history,  &c.,  in  order  that  in  their  subsequent  cruises 
they  might  be  more  useful.  Three  details  of  the  kind  have  been  made, 
none,  however,  in  1884,  the  Department  having  found  it  inexpedient  to 
continue  the  arrangement.  Most  of  the  gentlemen  already  detailed 
have  also  been  reclaimed  and  assigned  to  duty.  Two  of  these  Ensigns, 
Messrs.  Miner  and  Garrett,  are  now  on  the  Fish  Commission  steamer 
"Albatrosb.''  Ensign  Hayden  was  detached  in  October  and  ordered 
to  duty,  first  at  the  Cambridge  Observatory  and  subsequently  to  the 
United  States  Geological  Survey.  At  present  there  are  but  two  of 
these  gentlemen  left,  and  they  are  daily  expecting  their  orders. 

The  experiment  in  connection  with  these  junior  officers  of  the  Navy 
has  been  very  satisfactory  as  far  as  it  has  gone,  and  there  can  be  no 
doubt  that  the  increased  range  of  information  thus  acquired  by  the 
eighteen  gentlemen  so  detailed  will  be  utilized  to  a  greater  or  less  ex- 
tent in  the  future. 

As  in  previous  years,  the  Navy  Department  has  had  charge  of  the 
administration  of  the  department  of  materia  medica  in  the  National 
Museum,  which  renders  unnecessary  the  establishment  of  a  similar 
bureau  in  the  Navy  Department  itself.  The  first  officer  detailed  by  the 
Medical  Department  for  this  purpose  was  Drs  J.  M.  Flint,  under  whose 
efficient  administration  the  collection  was  thoroughly  organized  and 
placed  in  working  order.  On  Dr.  Flint's  transfer  to  the  steamer  "Alba- 
tross,'' in  1884,  Dr.  H.  J.  Beyer,  of  the  Navy,  was  ordered  to  his  place, 
.  and  gives  general  satisfaction. 

Lieutenant  Bowles,  attached  to  the  U.  S.  S.  "Adams,"  stationed  at 
Sitka  for  some- time  past,  was  enabled  to  make  some  interesting  collec- 
tions for  tLe  National  Museum,  and  when  this  vessel  was  under  orders 
to  return  to  San  Francisco,  Lieutenant  Bowles  made  application  for  an 
exchange  of  service  with  an  officer  of  the  "Pinta,"  so  as  to  remain  on 
that  vessel  and  continue  his  work.  This  request  was  granted  by  the 
Navy  Department  with  its.nsual  courtesy. 
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Naval  Observatory. — Tbe  Institution  isiDdebted  to  the  courtesy  of  the 
Superintendent  of  the  United  States  Naval  Observatory  for  including 
its  building  and  that  of  the  National  JMuseum  in  the  series  of  public 
establishments  which  receive  telegraphic  time  at  noon  on  each  succes- 
sive day,  and  a  clock,  fitted  up  under  the  direction  of  the  Observatory, 
with  an  arrangement  by  which  the  observatory  itself  corrects  any  aber 
ration  in  time,  has  been  supplied,  and  although  the  money  expense  has 
been  borne  by  the  Institution,  yet  no  charge  has  been  made  for  the  time 
service. 

War  Department. — The  Signal  Service  has  continued  during  the  year 
that  co-operation  which  has  heretofore  been  found  very  serviceable, 
especially  through  its  agencies  in  Labrador  and  Alaska.  More  par- 
ticular reference  will  be  made  to  this  subject  in  the  chapter  on  Explora- 
tions, but  it  may  be  well  here  to  particularize  the  work  of  Mr.  Lucien 
M.  Turner  at.  Fort  Chimo,  Ungava  Bay,  Northern  Labrador ;  of  Messrs. 
Murdoch  and  Smith,  at  Point  Barrow ;  Dr.  Stejneger,  at  the  Commander 
Islands,  &c. 

By  the  kindness  of  the  Signal  OfiBce,  Mr.  John  J.  McLean,  who  has 
rendered  very  much  aid  to  the  institution  in  its  work  while  resident  in 
Alaska,  was-again  ordered  to  that  country  by  the  chief  signal  oflScer. 
The  lamented  death,  by  drowning,  of  Mr.  C.  L.  McKay,  in  the  vicinity 
of  Nushagak,  Bristol  Bay,  was  mentioned  in  the  preceding  report.  The 
vacancy  thus  effected  was  filled  by  the  Signal  Office  by  the  appoint- 
ment of  Mr.  J.  W.  Johnson,  of  East  JRockport,  Ohio.  This  gentleman 
is  a  naturalist  of  considerable  experience,  and  will  continue  Mr.  McKay's 
work  of  securing  such  specimens  of  natural  history  as  he  can  find  time 
to  prepare  in  the  intervals  of  |his  regular  official  work  for  the  Signal 
Service. 

By  the  courtesy  of  Colonel  Eockwell,  Superintendent  of  Public  Build- 
ings and  Grounds,  the  Institution  was  enabled  to  make  connection  with 
the  underground  telephone  laid  by  his  authority  through  the  public 
grounds  by  the  Waring  Company.  A  special  advantage  in  this  was 
the  opportunity  of  making  a  more  Satisfactory  connection  between  the 
National  Museum  building  and  the  United  States  carp  ponds,  a  service 
that  previously  had^been  much  interrupted.  Connection  was  also  made 
through  the  same  trench  with  the  Fire- Alarm  Telegraph  Company,  and 
the  necessary  permission  to  open  North  B  street  was  promptly  granted 
by  the  District  Commissioners. 

Treasury  Department. — The  Director  of  the  Mint,  at  the  request  of 
the  Institution,  has  ftimished  for  display  in  the  National  Museum  two 
sets,  in  bronze,  of  all  the  medals  struck  at  'the  United  States  mints. 
These  aTe  of  great  historical  value,  and  wnen  properly  installed  will 
doubtless  be  very  attractive  to  the  public. 

Light-House  Board. — The  usual  courtesies  of  the  Light-House  Board 
have  been  extended  in  the  way  ^f  co-cperation  in  obtaining  data  by 
which  to  determine  the  temperatures  of  the  waters  of^the  Atlantic 
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Oceau,  with  a  view  of  investigations  into  the  causes  of  movements  of 
fish  and  other  marine  animals. 

On  the  application  of  the  Institution  in  behalf  of  the  American  Orni. 
thologists'  Union  the  Board  also  promptly  gave  instructions  to  light- 
bouse  keepers  to  keep  the  record  of  migrations  of  birds  as  shown 
principally  by  their  being  picked  up  after  striking  against  the  light- 
houses on  dark  nights. 

The  instructions  of  the  Life-Saving  Service  to  its  agents  to  co-operate 
with  the  Institution  in  its  investigations  have  also  borne  good  fruit  in 
the  way  of  collecting  information  of  the  occurrence  of  rare  and  inter- 
esting forms  of  marine  animals. 

In  order  to  increase  in  every  possible  way  the  material  in  the  de- 
partment of  materia  medica  in  the  National  Museum,  above  referred  to, 
under  the  'Sa,Yy  Department,  application  was  made  to  the  Treasury 
Department  for  instructions  to  the  collectors  of  customs  in  the  sea* 
board  cities  to  transmit  samples  of  drugs  submitted  by  specialists  for 
investigation,  so  as  to  serve  as  illustrations  of  both  the  crude  importa- 
tions and  the  adulterations  attempted  from  time  to  time  by  importers. 
A  favorable  response  was  made,  and  quite  a  number  of  collections  have 
already  been  received. 

The  usual  courtesies  of  the  Eevenue  Marine  to  the  work  of  the  Smith- 
sonian have  been  continued  during  the  year,thechief  of  the  bureau  hav- 
ing instructed  its  captains  in  Alaska  to  farther  Mr,  Swan's  proposed 
exploration  for  the  Institution  by  receiving  him  and  his  collections  on 
board  whenever  such  action  will  not  interfere  with  the  regular  service 
of  the  vessels.  Captain  Healy,  of  the  "  Oorwin,''  has  also,  by  the  author- 
ity of  the  bureau,  continued  to  make  important  contributions  of  collec- 
tions. 

The  chief  of  the  Bureau  of  Revenue  Marine  also  kindly  instructed 
the  commander  of  the  revenue  steamer  "Key  West''  to  assist  Mr.  Hemp- 
hill in  carrying  on  his  explorations  of  the  Florida  keys  in  behalf  of  the 
!N'ational  Museum. 

Interior  Department. — It  has  always  been  the  policy  of  the  Smith- 
sonian Institution  to  make  amicable  arrangements  with  the  various 
Departments  of  the  Government  by  which  to  avoid  duplication  of  effort 
in  material.  This  has  been  shown  in  many  ways,  as  in  the  arrange- 
ment with^^the  Commissioner  of  Agriculture  to  transfer  all  specimens  of 
plants  and  insects  to  that  establishment  and  all  human  crania  to  the 
Army  Medical  Museum,  receiving  from  them  in  return  whatever  might 
belong  to  the  department  of  general  natural  history  and  ethnology. 

A  second  instance  of  this  spirit  was  shown  in  the  transfer  to  the 
United  States  Signal  Service  of  the  results  of  tJie  meteorological  corre- 
spondence and  labors  which  had  been  so  effective  in  the  hands  of  the 
Smithsonian  Institution  for  nearly  twenty-five  years. 

Major  Powell,  of  the  United  States  Geological  Survey,  has  organized 
a  special  department  of  maps  and  charts,  with  a  view  of  utilizing  the 
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infOrmatioD  they  contain  in  his  work,  or  of  having  standards  of  com- 
parison for  his  own  draughtsmen  and  engravers.  The  Smithsonian  In- 
stitution has  been  accumulating  material  of  this  kind  for  nearly  forty 
years,  embraciug  many  thousands  of  sheets,  and  the  offer  of  this  to 
Major  Powell  was  promptly  accepted,  with  the  assurance  that  it  would 
be  properly  classed  and  arranged,  and  be  at  all  times  at  the  command 
of  the  Institution. 

The  co-operation  of  the  Secretary  of  the  Interior  has  Ijpen  especially 
manifested  in  connection  with  the  publications  of  the  Kational  Museum, 
and  of  the  printing  required  for  labels,  Manks,  &c.  All  the  expendi- 
tures of  appropriations  made  by  Congress  for  preservation  of  thQ  col- 
lections of  the  Government,  the  construction  of  cases  and  fixtures,  the 
payment  of  salaries  of  Museum  employes,  &c.,  are  made  through  the 
disbursing  officer  of  the  Interior  Department,  Mr.  G.  W.  Evans,  and  the 
annual  estimates  for  the  service  of  the  Museum,  for  postage,  printing, 
and  blanks,  are  made  through  its  Secretary, 

Railroad  and  Steamboat  Lines  and  other  Corporations, — ^As  in  previous 
years,  the  various  railroad  lines  of  the  country  and  the  foreign  steam- 
ship companies  hav«  rendered  aid  either  in  the  entire  reduction  of 
charges  or  through  a  very  large  remission  of  charges.  The  Dumber  has 
increased  of  steamship  companies  furnishing  free  freights  to  the  parcels 
of  the  Smithsonian  Institution,  especially  those  connected  with  the  In- 
ternational Exchanges;  a  list  of  these  is  subjoined.  The  services  ren- 
dered by  these  companies  is  of  the  utmost  possible  benefit,  not  only  in 
the  very  great  redaction  of  transportation  to  the  Institution,  but  also 
in  the  greater  care  exercised  in  handling  the  packages.  Among  the 
additional  companies  to  which  the  Institution  is  under  obligation  may  be 
specially,  mentioned  the  Atlas  Steamship  Company,  the  vessels  of  which, 
under  the  directioa  of  Messrs.  Pim,  Forwood  &  Co.,  make  connection 
with  nearly  all  ports  of  the  West  Indies  and  Central  America. 

The  Institution's  indebted  to  the  Merchants  and  Miners'  Transporta- 
tion Company  for  greatly  reduced  rates  of  freight  between  Washington 
and  Boston.  This  is  a  privilege  of.  great  importance,  as  sometimes  there 
is  a  large  amount  of  freight  to  be  carried  by  this  route. 

Mr.  C.  G.  Prindle,  a  well-known  botanical  collector,  undertook  an 
exploration  of  the  region  adjacent  to  the  boundary  line  between  the 
United  States  and  Mexico  west  of  El  Paso,  and  at  the  request  of  the 
Smithsonian  Institution  the  Atlantic  and  Pacific  Eailroad  Company 
gave  passes  to  himsdf  and  assistant,  which  greatly  facilitated  their 
work.  An  exceptionally  wet  season  brought  about  an  unusual  develop- 
ment of  vegetation,  and  many  points  of  interest  were  visited  iby  Mr. 
Prindle  in  the  course  of 'his  labors  with  rich  results. 

To  General  Manager  Eobinson,  of  the  Atchison,  Topeka  and  Santa 
F6  Eailroad,  the  Institution  is  indebted  for  a  free  pass  for  the  year  1885, 
to  be  used  by  one  of  its  employes  in  an  explornition  of  the  natural  his- 
tory along  the  line  of  that  road. 
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The  Alaska  Commercial  Company  has  continued  its  liberal  and  im- 
portant aid  to  all  the  operations  of  the  Institution  on  the  Pacific  coast. 

The  co-operation  of  the  Hudson's  Bay  Company  in  the  work  of  the 
Smithsonian  Institution,  which  commenced  as  long  ago  as  1858,  has 
been  continued  through  successive  years;  the  latest  instance  being  the 
courtesy  by  which  Mr.  Lucien  M.  Turner  was  enabled  to  spend  two 
years  at  Ungava  Bay,  in  Northern  Labrador,  in  the  service  of  the  United 
States  Signal  Office  and  of  the  Smithsonian  Institution.  The  company 
has  also  granted  the  necessary  authority,  and  has  given  instructions  to 
its  agents  in  this  country  in  connection  with  the  proposed  exploration 
of  the  region  about  the  mouth  of  the  Mackenzie  Eiver. 

Cooperation  with  the  American  Association. — ^At  the  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  held  at  Montreal 
in  1882,  a  committee  was  appointed,  consisting  of  Professors  H.  Car- 
rington  Bolton,  Ira  Eemsen,  F.  W.  Clarke,  Albert  E.  Leeds,  and  Alexis 
A.  Julien,  "  to  devise  and  inaugurate  a  plan  for  the  proper  indexing  of 
.the  literature  of  the  chemical  elements."  To  forward  this  useful  en- 
terprise the  Smithsonian  Institution  undertook  to  distribute  for  the  com- 
mittee any  circulars  or  other  documents  isfeued  by  its  authority.  At. 
the  next  meeting  of  the  Association,  held  at  Minneapolis  in  1883,  the 
committee  on  indexing  reported  progress,  and  acknowledged  the 
friendly  offices  of  the  Institution  as  "an  offer  of  great  importance,  and 
for  which  this  committee  expresses  sincere  thanks.'' 

In  further  aid  of  a  work  so  valuable  to  chemical  research  and  to  the 
advancement  of  science  this  Institution  has  also  announced  its  readiness 
to  undertake  the  publication  of  the  various  bibliographical  indexes  com- 
piled under  the  auspices  of  the  committee;  not,  however,  in  excess  of 
fifty  pages  per  annum.  At  the  meeting  of  the  Association  held  at  Phil- 
adelphia last  September  (1884)  the  committee  on  indexing  reported  a 
number  of  special  indexes  as  completed,  and  stated: 

"Two  hundred*  and  fifty  copies  of  our  report  for  1883  have  been  sent 
to  chemists  throughout  the  United  States,  the  Smithsonian  Institution 
having  kindly  attended  to  the  distribution  by  mail  without  expense  to 
the  committee.  This  led  to  correspondence  with  several  chemists,  who 
regarded  the  scheme  of  co-operative  indexing  favorably,  and  resulted 
in  several  offers  of  assistance. 

"  We  are  pleased  to  announce  that  in  consequence  of  our  representa- 
tions the  Smithsonian  Institution  has  consented  to  publish  indexes  to 
chemical  literature  which  shall  be  indorsed  by  this  committee.  The 
Smithsonian  Institution  places  a  limit  to  the  number  of  pages  which 
will  be  printed  per  amum,  but  the  limit  is  a  generous  one.  By  thus 
securing  the  assistance  of  the  Smithsonian  Institution  chemists  are 
assured  of  a  reliable  and  authoritative  channel  of  publication,  together 
with  a  wide  circulation,  and  the  plan  of  co-operative  indexing  will  un- 
doubtedly receive  a  great  stimulus.'' 

The  committee's  report  for  1884,  extracted  from  the  proceedings  of  the 
American  Association  for  the  year,  was  published  as  a  three-page  cir- 
cular in  October,  and  the  same  has  been  distributed  by  this  Institution 
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to  chemists  and  others  interested  in  the  subject.    A  copy  of  this  circu- 
lar is  appended  to  this  report. 

Mectrical  Exhibition  at  Philadelphia. — An  "  International  Electrical 
Exhibition,"  under  the  direction  of  the  Franklin  Institute  of  the  State 
of  Pennsylvania,  was  held  at  Philadelphia  from' September  2  to  Octo- 
ber 11, 1884.  Although  the  activities  of  the  Institution  have  not  for 
many  years  past  been  directed  to  the  extension  of  our  knowledge  in 
the  field  of  electrical  science,  nor  any  recent  memoirs  on  the  subject 
published  under  its  auspices,  yet,  as  expressive  of  the  interest  felt  in 
the  proposed  movement,  an  exhibit  was  prepared  and  forwarded  to  the 
directors  before  the  opening  of  the  exhibition.  This  exhibit  comprised 
two  quarto  volumes  of  original  memoirs  relating  to  electricity  and 
magnetism^  collected  from  the  Smithsonian  Contributions  to  Knowl- 
edge (averaging  about  500  pages  each),  with  specially-prepared  title- 
pages,  and  neatly  bound ;  and  also  three  octavo  volumes  on  the  same 
subject,  collected  from  the  miscellaneous  papers  published  at  various 
times  in  the  annual  Reports  of  the  Institution,  in  like  manner  supplied 
with  appropriate  title-pages,  and  neatly  bound  in  a  uniform  style. 
These  five  volumes  were  presented  to  the  Franklin  Institute  as  a  per- 
manent contribution  to  its  memorial  electrical  library,  -ti  framed  por 
trait  of  Professor  Henry,  of  life  size,  in  crayon,  by  Mr.  H.  Ulke,  was 
also  forwarded  for  exhibition,  with  a  framed  legend  attached,  briefly 
stating  the  more  important  contributions  of  the  late  Secretary  of  the 
Smithsonian  Institution  to  the  scientific  and  practical  applications  of 
electricity. 

In  addition  to  these,  the  original  telegraphic  instrument  constructed 
for  Professor  Morse  by  Mr.  Alfred  Vail,  and  operated  by  them  in  the 
first  experimental  communication  by  electro-magnetism  between  Balti- 
more and  Washingtbn  (May  24, 1844) — on  deposit  in  the  National  Mu- 
seum— ^was  loaned  to  the  Exhibition,  by  permission  of  Mr.  Stephen 
Yail,  the  owner  and  depositor  of  the  instrument,  and  placed  in  its  hall 
of  historical  relics  and  memorials. 

For  the  purpose  of  having  the  interest  of  the  Smithsonian  Institution 
represented,  Mr.  William  B.  Taylor  was  commissioned  to  attend  the 
Electrical  Exhibition  to  see  after  the  exhibits  of  the  Institution,  and  to 
make  such  general  examination  of  the  extent,  character,  and  details  of 
display  as  might  prove  instructive  or  useful.  Mr.  Taylor  remained  at 
Philadelphia  on  this  service  one  week,  the  cost  to  the  Institution  being 
only  his  traveling  expenses. 

State  and  International  Exhibitiong. — The  time  and  attention  of  the 
of&cers  of  the  Smithsonian  Institution  have  been  occupied  for  a  number 
of  years  past  in  the  preparation  of  displays  for  exhibitions,  national  and 
State.  Notably  among  them  may  be  mentioned  the  International  Ex- 
hibition at  Philadelphia  in  1876,  the  Berlin  Fisheries  Exhibition  in  1880, 
the  Louisvillle  Exhibition  in  1883,  the  London  Fisheries  Exhibition  in 
the  same  year^  and,  in  1884,  the  exhibitions  at  Louisville  and  Gincin- 
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nati,  and  the  Intematiofial  Cotton  Exposition  at  Few  Orleans,  opening* 
in  December,  1884. 

Many  applications  are  niade  firom  time  to  time  to  the  Institution  for 
material  for  display,  bat  in  every.instance  they  have  been  declined,  un- 
less an  act  of  Congress  has  been  passed  authorizing  the  same,  and  mak- 
ing the  necessary  appropriation.  It  is  considered  that  the  Institution 
has  no  right  to  allow  any  of  its  collections  to  leave  the  walls  of  the  Mu- 
.seum,  without  such  authority,  and  as  the  appropriations  are  each  made 
for  a  sx>ecific  purpose,  all  expenditures  of  the  same  are  strictly  applied 
as  designated. 

Great  confusion  is  generally  caused  in  the  regular  work  of  the  I^a- 
tional  Museum,  as  the  time  of  the  curators  and  assistants  is  occupied  in 
spasmodic  efforts,  apart  from  the  regular  continuous  work  necessary  to 
properly  install  and  label  the  permanent  collections.  This  condition  is 
cheerfally  met,  however,  as  the  appropriations  are  generally  such  as 
permit,  and,  indeed,  require,  the  acquisition  of  new  material  which  may 
not  be  attainable  excepting  by  purchase  or  expenditure  of  some  kind. 
Thus,  with  the  help  of  the  appropriations  for  the  Berlin  and  London 
displays,  the  Museum  has  acquired  what  may  safely  be  considered  the 
most  complete  exhibition  of  fishery  apparatus,  methods,  and  products 
ever  combined  under  one  roof,  and  constituting  an  object  of  great  at- 
traction to  visitors.  The  experience  of  the  present  year  is  also  in  the 
same  direction ;  all  funds  available  being  expended  specially  in  procur- 
ing material  illustrative  of  archaeology  and  ethnology,  and  in  bringing 
together  very  extensive  representations  of  the  general  industries  of 
the  United  States  connected  with  textile  materials,  metallurgy,  &c.  The 
increase  in  the  collections  of  the  Museum  by  this  means  and  others  is 
so  rapid  as  to  involve  the  necessity  for  the  speedy  erection  of  a  new 
building  for  their  proper  accommodation. 

In  accordance  with  an  act  of  Congress  making  provision  for  the  par- 
ticipation by  the  United  States  in  the  International  Cotton  Exhibition 
at  Kew  Orleans,  Mr.  G.  Brown  Goode  was  nominated  as  the  representa- 
tive of  the  Fish  Commission  on  that  occasion  and  was  duly  commissioned 
to  that  effect  in  May  last.  In  conjunction  with  the  representatives  from 
other  departments,  Mr.  Goode  has  been  diligently  occupied  in  bis  labors, 
which  were  brought  to  a  satisfactory  conclusion  by  the  transmission  of 
several  car-loads  of  objects  to  Few  Orleans  in  December  last. 

Prior  to  the  transmission  of  collections  to  New  Orleans,  extended 
displays  were  made  at  the  exhibitions  in  Cincinnati  and  Louisville,  some 
of  which  have  been  returned  to  the  Institution  and  others  forwarded 
direct  to  New  Orleans. 

NECROLOGY. 

Dr.  Arnold  Henry  Guyot,  one  of  the  earliest  contributors  to  the  in- 
terests and  the  publications  of  the  Smithsonian  Institution,  is  one  whose 
death  early  in  the  past  year  we  have  to  lament.  Born  at  Boudevilliers, 
near  Neuchatel,  in  Switzerland,  September  28, 1807,  he  entered  the 
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second  class  of  the  college  of  I^eucb&tel  in  1821,  going  thence  to  Garls- 
ruhe  (where,  in  1825,  he  formed  an  intimacy  and  lasting  friendship  with 
Agasslz),  afterward  to  the  classical  gymnasium  of  Stuttgardt,  returning 
to  Neuchatel  in  1827.  In  1829  he  entered  the  university  at  Berlin,  from 
which  institution  he  received  the  degree  of  Doctor  in  Philosophy  in  1835. 
The  next  four  years  he  spent  in  Paris,  making  summer  excursions  of 
physiographical  observations  through  France,  Belgium,  Holland,  and 
Italy,  and  in  1838  studying  glaciers  in  Switzerland,  and  investigating 
the  distribution  of  erratic  bowlders.  In  1839  he  was  made  professor  of 
history  and  pbysicar  geography  at  Neuchatel,  where  his  early  friend 
Agassiz  had  already  for  some  half  a  dozen  years  been  professor  of 
natural  history.  Dr.  Guyot  held  this  position  for  ten  years,  assisting 
Agassiz  in  the  ^^  Syst^me  Glaciaire,"  published  in  1847. 

In  1848,  Dr.  Guyot,  at  the.  urgent  solicitation  of  his  friend  Agassiz, 
came  to  this  country — the  latter  having  been  here  already  about  two 
years.  He  was  employed  for  six  years  by  the  Massachusetts  board  of 
education  as  lecturer  to  the  normal  schools  of  the  State  on  geography 
and  its  methods  of  teaching.  In  1849  a  course  of  his  lectures  in  French 
on  '^  The  Earth  and  Man  "  were  published  in  an  English  translation  by 
Professor  Felton. 

In  1850  he  was  invited  by  the  Smithsonian  Institution  to  assist  in 
developing  the  system  of  meteorological  observations  for  the  North 
American  continent,  then  recently  organized.  In  addition  to  valuable 
suggestions  in  consultation  with  other  eminent  meteorologists,  as  a 
needful  reference  work  in  the  labor  of  the  various  reductions  from  ex- 
tended observations.  Dr.  Guyot  undertook  the  collection,  computation, 
and  arrangement  of  a  series  of  graduated  tables  of  constants — ^physical 
as  well  as  meteorological— for  the  use  of  those  engaged  in  such  investi- 
gations. This  valuable  work,  comprising  212  printed  pages,  together 
with  "Directionsfor  Meteorological  Observations,"  compri8ing70printed 
pages,  mainly  by  the  same  author,  was  published  in  1852,  as  the  first 
volume  of  the  "  Smithsonian  Miscellaneous  Collections,"  and  at  once 
became  in  great  demand. 

Dr.  Guyot  at  this  time  made  a  careful  study  of  the  physical  geography 
of  the  eastern  portion  of  our  country  from  Maine  to  South  Carolina. 
In  1854  he  was  elected  profeswr  of  geology  and  physical  geography  in 
the  College  of  Few  Jersey  at  Princeton,  a  chair  which  he  held  till  the 
time  of  his  death,  a  period  of  thirty  years.  A  second  edition  of  his 
standard  work,  the  "  Tables,"  amended  and  greatly  enlarged,  was  pub- 
lished by  the  Institution  in  1857,  and  a  third  edition  in  1859,  which  ex- 
tended to  638  octavo  pages. 

He  was  one  of  the  original  members  of  the  National  Academy  of 
Sciences  at  it)i  organization  in  1863.  In  the  preparation  of  Johnson's 
*'  Few  Universal  Cyclopaedia,"  a  very  elaborate  and  valuable  work  in 
four  large  and  closely  printed  volumes,  published  in  1875-'78,  he  was 
Dr»  S^^nd'rd's  assistant  editor-iii-chief.    Indefatigable  in  bis  efforts  to 
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render  complete  his  favorite  prodaction,  the  '^  Meteorological  and  '.  .  / 
sical  Tables,"  he  commenced  the  preparation  of  a  new  edition,  with  Btin 
farther  additions  in  1879,  and  this  fourth  edition,  embracing  about  750 
octavo  pages,  was  published  by  the  Institution  in  the  past  year.  But 
the  distinguished  author  did  not  live  to  see  the  last  pages  of  the  work 
through  the  press.  He  died  at  his  home  in  Princeton,  I^ew  Jersey,  Feb- 
ruary 8, 1884,  in  the  77th  year  of  his  age. 

Henbt  Gass,  for  many  years  an  employ^  of  the  Institution,  died  at 
his  residence  in  this  city  on  the  10th  of  April,  1884,  of  consumption,  at 
the  age  of  49  years.  He  was  appointed  as  a  general  messenger  in  Feb- 
ruary, 1856,  and  though  occupying  a  comparatively  humble  position, 
by  his  fidelity  and  attention  to  his  duties  he  made  himself  very  useful. 
Of  late  years  he  had  been  intrusted  with  the  mail  transmission  of 
Smithsonian  publications  to  individual  correspondents  and  applicants. 
His  health,  never  very  robust,  had  been  declining  for  a  year  or  two, 
but  he  continued  at  his  post  till  within  a  few  months  before  his  death. 
Patient  and  accommodating,  he  was  kindly  regarded  by  all  with  whom 
he  was  brought  into  intercourse. 

Olabencb  Bishop  Young,  the  accountant  of  the  Institution,  died 
on  the '17th  of  April,  1884.  He  was  born  in  Halifax,  Nova  Scotia,  on 
the  3d  of  February,  1846,  but  came  to  the  United  States  with  his  parents 
in  1849.  He  was  graduated  from  Columbian  College,  Washington  City, 
in  1864,  and  from  Harvard  College  in  1868.  He  completed  the  scien- 
tific course  in  the  Lawrence  Scientific  School.  Before  entering  Har- 
vard he  was  for  two  years  a  clerk  in  the  Fourth  Auditor's  Office,  Treas- 
ury Department.  After  leaving  college,  and  while  perfecting  himself 
in  mechanical  engineering  in  the  city  of  New  York,  he  was  one  of  the 
editors  of  an  industrial  journal.  At  the  request  of  Professor  Henry  he 
accepted  a  place  in  the  Smithsonian  Institution  in  1870  as  clerk  and 
book-keeper,  which  he  retained  until  his  death.  He  always  discharged 
his  duties  with  punctuality,  judgment,  and  accuracy.  During  his  ex- 
tensive service  in  the  Institution,  his  modest  and  courteous  demeanor, 
his  readiness  to  assist  others  when  applied  to,  and  his  careful  attention 
to  all  details  submitted  to  him,  won  the  respect  and  warm  regard  of 
all  his  associates.  He  was  a  fine  linguist,  and  his  general  scientific 
culture  and  critical  acumen  rendered  his  services  especially  valuable  in 
revising  papers  and  printers'  proofs  for  the  Smithsonian  publications. 
In  1873  he  was  commissioned  by  Professor  Henry  to  attend  the  Vienna 
Exposition  and  visit  the  various  agencies  in  Europe  of  the  Institution. 
Ill  health,  attended  with  great  nervous  prostration,  compelled  him  to 
withdraw  from  all  active  occupation  for  a  year  before  he  finally  passed 
away. 

MISCELLANEOUS. 

Edinburgh  Ter-centenary. — ^The  Smithsonian  Institution  was  invited 
by  the  University  of  Edinburgh  to  send  a  delegate  to  be  present  at  the 
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celebration  of  its  tercentenary,  and  Hon.  J.  Eussell  Lowell,  American 
minister  to  England,  was  requested  by  the  Institution  to  act  in  that 
capacity.  He  did  so  to  its  entire  satisfaction  and  gratification,  and  oc- 
cupted  quite  a  prominent  place  on  the  occasion  in  question. 

Sonorom  Sand. — ^An  interesting  problem  to  physicists  and  geologists 
has  .been  a  sand  found  in  certain  localities,  which,  when  placed  in  motion 
by  sliding,  sometimes  produces  a  very  sonorous  or  resonant  sound  quite 
peculiar  in  character  and  quite  difficult  of  explanation.  The  subject 
has  received  considerable  attention  from  specialists,  and  Prof.  H.  0. 
Bolton,  of  Trinity  College,  Hartford,  Conn.,  desirous  of  making  re- 
searches on  the  subject,  and  especially  in  studying  the  microscopical, 
chemical,  and  physical  peculiarities  of  the  grains,  requested  the  aid  of 
the  Institution  in  obtaining  materials  for  the  purpose.  Letters  were 
addressed  to  parties  in  the  Sandwich  Islands,  the  coast  of  Oregon,  Ger- 
many, and  many  other  places,  and  a  considerable  variety  of  specimeus 
from  various  localities  has  been-received  in  response.  These  are  now 
in  Professor  Bolton's  hands,  who  will  prepare  a  report  on  the  subject. 

The  Mercer  Estate, — Keferences  have  been  made  in  previous  reports 
respecting  the  will  of  the  Eev.  Dr.  Mercer,  of  Newport,  in  which  the 
Smithsonian  Institution  and  Harvard  and  Yale  Colleges  are  made' trust- 
ees to  administer  certain  scholarships. 

A  question  arose  as  to  whether  these  designations  meant  the  present 
incumbents  of  the  offices  or  those  who  might' be  in  power  at  the  time 
when  the  provisions  of  the  will  should  take  effect. 

This  question  having  been  brought  before  the  courts  of  Ehode  Island, 
it  was  decided  that  reference  was  made  to  the  officers  in  the  abstract, 
and  not  to  the  individuals,  so  that  whoever  may  be  in  charge  of  the  es- 
tablishments in  question  when  the  provisions  of  the  will  are  carried 
into  effect  will  be  competent  to  take  action.  The  amount  involved  at 
present  is  about  $300,000,  and  is  likely  to  be  doubled  before  action  is 
required.  This  action  is  contingent  upon  the  death  of  certain  legatees, 
which  will  not  take  place,  according  to  the  tables  of  mortality,  for  about 
thirty-five  years. 

Walker  Prize. — Dr.  William  J.  Walker  a  number  of  years  ago  be- 
queathed to  the  Boston  Society  of  Natural  History  a  prize  fund,  from 
the  income  of  which  an  annual  award  was  to  be  made  to  the  compet- 
itor having  written  the  best  essay  on  specified  topics.  In  addition  to 
these  annual  awards,  an  honorary  prize  of  from  five  hundred  or  one 
thousand  dollars  (at  the  discretion  of  the  society)  is  founded,  to  be 
awarded  every  five  years,  "  for  such  investigation  or  discovery  as  may 
fifeem  to  deserve  it,  provided  such  investigation  or  discovery  shall  have 
been  made  known  or  published  in  the  United  States  at  least  one  year 
previous  to  the  time  of  award."  The  prize  is  to  be  bestowed  on  recom- 
mendation of  a  special  commission  appointed  by  the  society  for  the  pup- 
pose. 
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In  January  of  the  past  year,  the  Secretary  of  this'lustitution  was  des- 
iguated  as  one  of  such  committee  (together  with  Dr.  Asa  Gray,  one  of 
the  Eegents,  and  Prof.  J.  S.  Kewberry).  The  prize  of  $1,000  was 
awarded  on  their  recommendation  to  Prof.  James  Hall,  of  Albany,  by 
the  society,  May  7, 1884. 

Telegraphic  Astronomical  Announcements, — In  the  last  annual  report 
(1883)  was  recorded  the  final  transfer  to  the  Harvard  College  Observa- 
tory of  the  system  of  telegraphic  announcement  of  astronomical  |iis- 
coveries  Inaugurated  by  this  Institution  in  1873.  The  belief  was  ex- 
pressed that  astronomical  interests  would  be  benefitted  by  placing  this 
useful  Siervice  in  the  charge  of  a  working  observatory.  It  is  gratifying 
to  learn  that  the  expectation  has  been  justified  by  the  result.  In  the 
thirty-eighth  Annual  Keport  of  the  Directorof  the  Astronomical  Observ- 
atory of  Harvard  College  (Prof.  Edward  C.  Pickering),  laid  before  the 
Board  of  Overseers,  January  9, 1884,  it  is  remarked : 

"  The  system  of  announcing  astronomical  discoveries  employed  here 
for  some  years  past  has  received  an  important  extension  during  the 
last  year.  An  association  of  over  fifty  observatories  has  been  formed, 
with  its  headquarters  at  Kiel,  for  the  purpose  of  expediting  the  an- 
nouncement of  astronomical  discoveries.  The  Smithsonian  Institution, 
which 'had  for  many  years  rendered  an  important  service  to  astronomy 
by  transmitting  astronomical  telegrams  between  Europe  and  America, 
courteously  signified  its  readiness  to  transfer  this  function  to  the  ob- 
servatory of  Harvard  College,  upon  learning  that  this  observatory  was 
prepared  to  undertake  it.  The  change  was  announced  by  a  circular 
issued  by  the  Smithsonian  Institution  on  January  10, 1883,  and  since 
that  time  the  observatory  has  distributed  in  this  country  the  astro- 
nomical intelligence  received  from  the  European  association,  and  has 
forwarded  to  Kiel  the  information  of  American  discoveries.'^ 

Special  Donations  to  the  Smithsonian  Institution. — The  relationship  of 
Professor  Henry,  the  first  Secretary  of  the  Smithsonian  Institution,  to 
the  progress  of  scientific  discover^;,  by  which  the  Morse  electric  tele- 
graph system  was  established,  must  always  give  an  interest  to  anything 
illustf  ating  the  early  history  of  the  invention.  Knowing  this  fact,  Mr. 
Stephen  Vail  has  deposited  with  the  Institution  one  of  the  two  original 
Morse  telegraphic  instruments  made  for  experimental  service  between 
Washington  and  Baltimore,  and  this  has  been  placed  in  the  National 
Museum,  where  it  attracts  much  interestamong  inventors.  By  permis- 
sion of  Mr.  Vail  it  was  lent  for  a  time  to  the  Electric  Exhibition  in 
Philadelphia,  but  has  been  duly  returned  and  put  in  its  proper  place. 
Application  has  been  made  for  it  by  parties  connected  with  the  New 
Orleans  Exposition,  and  with  the  permission  of  the  owner,  the  instru- 
ment will  be  sent  to  that  city. 

A  life-size  statue  of  Prof.  Benjamin  Silliman,  one  of  the  pioneers  of 
physical  science  in  America^  and  the  founder  of  the  American  Joiffual  of 
Science,  was  recently  modeled  by  Prof.  John  F.  Weir,  cast  in  bronze  (8 
feet  lu  Ueight),  and  placed  permanently  in  Yale  College,  at  New  Haveu. 
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Through  the  kindness  of  Prof.  Benjamin  SUliman,  son  of  the  eminent 
savant  in  question,  the  model  of  this  statae,  in  planter,  was  presented 
to  the  Institution  and  deposited  in  the  National  Museum,  where  it  is 
proposed  to  bring  together  as  complete  a  collection  as  possible  of  busts 
or  portraits  of  the  men  whose  work  has  definite  lelationship  to  the  ob- 
jects of  the  Institution. 

,  The  Institution  received,  in  February,  a  complete  set  of  standard 
weights  and  measures  of  the  United  States  from  Professor  Hilgard,  Sa- 
perintendent  of  the  Coast  Survey,  and  of  the  United  States  Department 
of  Weights  and  Measures.  This  set  was  placed  iu  the  Institution  in  ac- 
cordance with  the  requirements  of  the  act  of  Congress  of  March  3, 1881. 
(Statutes,  XXI,  p.  521.) 
The  set  (No.  40)  consists  of  the  following: 

1.  Measure  of  length :  A  yard  scale  divided  to  inches  and  tenths,  with 
a  matrix  for  the  comparison  of  end  yards. 

2.  Weights:  26,  10,  5,  5,  2,  2,  and  1  pounds;  8,  4,  2, 1,  i,  J,  and  i 
ounces,  and  500,  200,  200, 100,  50,  20,  20,  10,  5,  2,  2,  and  1  grains. 

3.  Capacity  measures,  liquid :  A  gallon ;  a  quart ;  a  pint. 

4.  Capacity  measures,  dry:  A  half-bushel;  a  peck;  a  half-peck;  a 
quart. 

Adjustments :  The  yard  is  a  line  measure  and  an  end  measure.  The 
jaws  of  the  matrix  forming  the  latter  are  given  a  slight  slope. 

The  yard  scale  is  standard  at  50^.8  Fahr. 

The  bottom  of  the  matrix  is  standard  at  66o.4  Fahr. 

The  top  of  the  matrix  exceeds  the  bottom  by  about  three  hundredths 
(0.03)  inch. 

The  expansion  of  the  brass  scale  may  be  assumed  as  0.00036  inch  for 
loF. 

The  weights  are  so  closely  adjusted  to  the  standards  that  any  correc- 
tions developed  in  the  final  comparisons  are  insensible. 

The  liquid  measures  are  adjusted  to  the  temperature  of  6QO  F.  At 
this  temperature— 

The  gallon  =  a  standard  gallon  — 0.007  cubic  inch.  • 

The  quart  =  a  standard  quart  -—0.003  cubic  inch. 

The  pint  =  a  standard  pint  —0.005  cubic  inch. 

The  dry  measures  are  adjusted  to  the  temperature  of  the  maximum 
density  of  water.    At  this  temperature — 

The  half-bushel  =  standard  —0.009  cubic  inch. 

The  peck  =  standard  +0.007  cubic  inch. 

The  half-peck  =  standard  -f  0.0003  cubic  inch. 

The  quart  =  standard  +0.002  cubic  inch. 

In  a  previous  report  mention  was  made  of  the  present  by  Messrs. 
Herring  &  Co.,  safe  manufacturers,  of  New  York  City,  of  a  fire-proof 
safe  for  the  display  of  precious  stones  and  metals  belonging  to  the 
National  Museum.  This  safe,  which  was  made,  transported  to  Wash- 
ington, and  placed  in  the  >uUding  at  the  expense  entirely  of  the  liberal 
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donors,  is  now  in  the  Metallurgical  Department,  a  conspicaoos  and 
attractive  portion  of  the  Museum. 

A  very  important  service  has  been  rendered  to  the  Institution  during 
the  year  by  Gapt.  Charles  Bendire,  of  the  First  Cavalry.  This  officer 
was  detailed  on  an  Army  Board,  and  utilized  the  opportunity  of  his 
abode  in  Washington  for  a  number  of  months  by  completely  reorganiz- 
ing and  rearranging  the  collection  of  eggs  of  birds  contained  in  the 
National  Museum.  In  the  course  of  this  operation  he  presented  and 
interpolated  the  whole  of  his  own  collection  of  eggs,  which  was  the  finest 
extant,  so  far  as  western  America  is  concerned,  and  well  supplied  with 
the  species  of  the  Eastern  States,  as  well  as  those  of  Europe.  Dr.  J.  C. 
Merrill,  of  the  Army,  was  prevailed  upon  to  present  his  very  fine  col- 
lection, which  filled  some  of  the  few  gaps  in  Captain  Bendire's  series. 

The  ^National  Museum  and  Smithsonian  Institution  are  not  only 
greatly  indebted  to  Captain  Bendire  for  the  donation  of  one  of  the,most 
important  contributions  it  has  ever  received  but^also  for  the  scientific 
service  rendered  and  for  the  accurate  identification,  labelling,  and  ar- 
rangement, in  an  extremely  attractive  and  novel  manner^  of  the^  entire 
series.  The  collection  is  now  considered  to  be  in  excellent  order,  and 
occupies  one  of  the  small  rooms  adjacent  to  the  northeastern  pavilion. 

Among  the  desiderata  of  the  National  Museum,  and  one  necessary  to 
complete  its  material  for  study  and  exhibition,  is  that  ofa  collection  of 
plants  &om  the  different  regions  of  the  globe,  and  for  obtaining  which 
no  opportunity  has  hitherto  presented  itself.  A  very  satisfactory  ar- 
rangement was  made  with  Prof.  Asa  Gray,  of  Cambridge,  to  secure 
the  duplicates  of  what  is  known  as  the  Joad  Herbarium.  Mr.  Joad  was 
a  botanist  and  much  interested  in  the  subject,  and,  having  the  means  at 
his  command,  brought  together,  in  the  course  of  his  long  life,  one  of 
the  most  extensive  private  collections  of  plants  known  to  men  of  science. 
This  collection  went  at  his  death,, by  bequest,  to  the  EoyabGardens  at 
Kew,  London,  and  as  that  establishment  had  the  greater  number  of 
the  species  represented  on  its  shelves,  it  transferred  the  collection  to 
the  Herbarium  at  Cambridge,  Mass.  This  collection  also  was  nearly 
complete,  and  after  selecting  comi)aratively  few  desiderata.  Professor 
Gray,  in  charge,  offered  to  the  Smithsonian  Institution  the  remainder 
on  condition  of  payment  of  freight  from  ^London,  agreeing,  at  the  same 
time,  to  attend  without  cost,  to  the  poisoning  of  the  specimens,  their 
arrangement  and  proper  labelling  in  suitable^portfolios.  All  this  was 
accomplished  at  a. cost  of  a  little  over  $500,  and  a, collection  of  over 
10,000  species  is  now  in  the  Museum  and  at  the  service  of  students. 

At  the  close,  in  1884,  of  the  foreign  exhibition  held  iu  B6ston,  which 
opened  in  1883,  a  large  number  of  exhibits  were  contributed  to  the  In- 
sdtution  by  foreign  governments  and  commercial  exhibitors.  These, 
with  other  donations  of  greater  or  less  interest,  will  be  noted  in  the^re- 
port  of  Mr.  Goode,  the  assistant  director.  I  may  mention  here,  how- 
ever, that  among  the  contributions  of  this  character  were  the  greater 
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part  of  the  exhibits  made  by  Guatemala,  Salvador,  Ceylon,  the  Sand- 
wich Islands,  &c.    . 

Among  other  interesting  contributions  to  the  Institution  has  been 
what  purports  to  be  the  first  flag  made  in  America  from  American  silk. 
By  a  formal  order  of  Congress  this  was  transferred  to  the  National 
Museum,  and  occupies  a  satisfactory  position  therein. 

While  the  Smithsonian  Institution  is  frequently  favored  by  visits  of 
men  of  science  from  other  countries  for  the  purpose  of  special  inquiry 
into  its  methods  or  as  an  incident  to  travel  through  the  country,  an 
unusual  throng  of  such  callers  was  welcomed  during  the  centennial 
year,  of  1876,  on  account  of  the  number  connected  with  the  foreign  com- 
missions and  European  visitors  generally.  A  meeting  somewhat  simi- 
lar— that  of  the  British  Association  in  Montreal — furnished  a  great  in- 
crease over  the  average,  although,  while  savants  of  all  countries  were 
represented  in  1876,  the  visitors  of  1884  were  principally  Englishmen, 
who  had  been  in  attendance  during  the  meeting  of  the  British  Associa- 
tion in  Montreal.  Several  distinguished  naturalists  took  the  occasion^ 
to  study  the  collections  of  the  National  Museum  as  containing  many 
important  types  otherwise  inaccessible  to  them. 

The  Acclimatization  Society  of  Budapest,  Austria-Hungary,  having 
made  application  to  the  Smithsonian  Institution  for.  aid  in  obtaining  a 
sufficient  supply  of  American  hickory  nuts  for  experimental  cultivation, 
through  Mr.  John  Xantus,  for  many  years  a  highly  valued  correspond- 
ent of  the  Institution,  the  matter  was  referred  to  Mr.  Thomas  Mee- 
han,  of  Germantown,  Pa.,  the  well-known  florist  and  pomologist,  who 
attended  promptly  and  satisfactorily  to  the  call. 

Within  the  year  a  very  active  organization  has  been  established  un- 
der the  name  of  the  American  Ornithologists'  Union,  having  for  its  ob- 
ject the  determination  of  many  points  of  interest  in  connection  with 
the  migration  and  history  of  the  birds  of  North  America,  which  can 
only  be  ascertained  by  a  concurrent  effort  extended  over  a  wide  area. 

One  of  the  principal  objects  of  this  Association  has  been  the  pre- 
paration of  a  reliable  nomenclature  of  North  American  birds.  A  re- 
vision of  the  previous  list,  now  in  progress,  will  probably  be  published 
before  long,  and  will  doubtless  receive  the  assent  of  all  working  orni- 
thologists. 

As  it  is  desirable  to  ascertain  the  amount  of  destruction  of  birds  by 
striking  against  light-houses  along  the  coast,  with  the  corresponding 
indications  of  dates  and  routes  of  migration  of  the  different  species, 
the  Union,  through  its  Secretary,  Dr.  C.  Hart  Merriam,  has  issued  cir- 
culars to  the  light-houses  of  the  United  States  and  Canada,  to  be  filled 
up  and  returned. 

An  appeal  made  to  the  Institution  for  co-operation  was  promptly 
met,  tlie  Institution  undertaking  the  expense  of  printing  the  blanks 
and  circulars  in  question,  as  being  strictly  germane  to  its  functions.  A 
aidliciently  large  edition  was  prepared  and  transmitted  to  the  Secretary, 
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and  it  m  understood  that  important  returns  have  already  been  received, 
which,  with  others,  will  be  duly  digested  and  published. 

In  the  re-organization  of  the  affairs  of  the  National  Museum,  conse- 
quent upon  taking  possession  of  the  new  building,  an  important  place 
was  given  for  a  complete  collection  of  materia  medica  of  the  whole  world, 
civilized  and  barbarous,  as  also  for  a  series  of  suitable  artificial  combi- 
nations of  the  elements  in  nature.  In  connection  with  this  the  services 
of  Dr.  J.  M.  Flint,  surgeon,  U.  S.  K.,  were  obtaiued  from  the  Secretary 
of  the  Kavy,  and  the  Institution  owes  everything  to  the  doctor  for 
establishing  this  collection  on  a  firm  basis.  Dr.  Flint's  term  having 
expired,  he  was  transferred  to  the  IT.  S.  Fish  Commission  steamer 
"Albatross,"  and  Dr.  H.  G.  Beyer  assigned  to  duty  in  his  place  on  June 
4, 1884.  Dr.  Beyer  has  been  since  that  time  actively  engaged  in  carry- 
ing on  the  work  begun  by  Dr.  Flint,  as  also  initiating  some  important 
measures  of  his  own. 

When  the  Chemical  Department  of  the  Smithsonian  Institution  was 
first  organized,  Dr.  F.  M.  Endlich  was  placed  in  charge,  and  per- 
formed its  duties  with  fidelity  and  ef&ciency.  On  his  resignation  to 
take  charge  of  some  extensive  mining  operations  in  the  Southwest, 
Dr.  F.  W.  Taylor,  of  Washington,  was  appointed  in  his  place.  The 
climate  of  Washington  proving  too  severe  for  Dr.  Taylor's  health, 
he  received  leave  of  absence  for  some  months,  for  the  purpose  of  visit- 
ing New  Mexico,  and  on  his  arrival  there,  finding  that  it  was  in  every 
way  to  his  advantage,  he  resigned  his  position  in  the  Institution  on 
June  10, 1884,  greatly  to  our  regret.  He  was  succeeded  in  charge  of 
the  laboratory  of  the  Institution  by  Prof.  F.  W.  Clarke,  the  chemist  of 
the  United  States  Geological  Survey. 

UNITED  STATES  NATIONAL  MUSEUM. 

A  little  more  than  three  years  ago,  in  the  faU  of  1881,  the  occupancy 
of  the  new  Museum  building  was  begun,  by  moving  into  it  several 
thousand  packing  boxes  full  of  unassorted  and  uncatalogued  material, 
the  accumulation  of  many  previous  years.  The  members  of  the  Museum 
staff  have  been  struggling  ever  since  with  this  fragment  of  chaos,  and 
it  gives  me  great  pleasure  to  state  that  at  the  present  time  they  have 
finally  gained  the  mastery  over  it.  The  material  is  now- under  control, 
and  has  all  been  assorted  and  assigned  to  its  proper  departments.  Ex- 
cept in  a  few  curatorships,  which  are  not  yet  entirely  organized,  the 
specimens  have  been  catalogued,  and  are  available  for  study.  The  prep- 
aration of  the  exhibition  series  has  not  yet  been  completed,  however, 
owing  to  the  necessary  delays  in  the  work  of  printing  the  labels  and 
making  the  exhibition  cases.  Two  things  have  interfered  materially 
with  the  progress  of  the  work :  first,  the  tremendous  influx  of  new  ma- 
terial, which  has  required  immediate  attention  to  insure  its  safety, 
3,509  packages  having  been  received  during  the  year;  and,  second,  the 
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interruptions  caueied  by  the  preparations  for  the  exhibitions  in  London, 
New  Orleans,  Louisville,  and  Cincinnati,  which  have  really  put  back 
the  work  of  arranging  the  collections  at  least  twelve  months. 

It  must  be  remembered  that  the  '* National  Museum''  is  actually 
an  institution  of  very  recent  origin,  although  the  idea  of  the  National 
Museum  has  been  in  process  of  development  for  very  many  years.  As 
recently  as  1877  the  appropriation  made  by  Congress  for  its  support 
was  only  $10,000.  The  *'  National  Museuni"  was  not  recognized  by  that 
name  in  the  Congressional  appropriation  bills  until  1876,  although  the 
term  was  used  in  the  reports  of  the  Secretary  of  the  Smithsonian  Insti- 
tution as  early  as  1868,  ♦  and  although  the  national  collections  were 
transferred  to  the  custody  of  the  Institution  in  1858,  in  accordance  with 
the  act  of  incorporation  passed  in  1846,  by  which  it  is  provided  that, 
"all  objects  of  art  and  of  foreign  and  curiou^  research,  and  all  objects 
of  natural  history,  plants,  and  geological  and  miueralogical  specimens 
belonging  or  hereafter  to  belong  to  the  United  States,  which  may  be  in 
the  city  of  Washington,"  shall  be  delivered. to  the  Eegents  of  the 
Smithsonian  Institution,  and,  together  with  new  specimens  obtained 
by  exchange,  donation,  or  otherwise,  shall  be  so  arranged  and  classified 
as  best  to  facilitate  tlieir  examination  and  study  .f 

Nearly  "half  a  century  has  passed  since  the  United  States,  by  the  pro- 
visions of  the  will  of  James  Smithson,  first  became  proprietor  of  a  sci- 
entific collection,  in  the  shape  of  the  Smithson  minerals  and  meteorites; 
it  is  forty-three  years  since  the  National  Institute  was  founded,  with 
great  prestige  and  influence,  for  the  avowed  purpose  of  organizing  a 
National  Museum  of  Natural  History;  thirty-eight  since  Congress  threw 
upon  the  Eegents  of  the  Smithsonian  Institution  the  responsibility  of 
caring  for  the  so-called  "  National  Cabinet  of  Curiosities;  '^  twenty-seven* 
since  this  responsibility  was  finally  accepted  and  these  collections  were 
transferred  to  the  Smithsonian  building ;  thirty- five  since  the  Institu- 
tion began  to  make  collections  of  its  own;  eight  since  Congress  has 
really  recognized  the  "National  Museum"  as  its  ward,  and  four  since 
the  Museum  has  had  a  shelter  of  its  own,  and  an  appropriation  in  any 
wa^-  adequate  to  the  necessities  of  its  administrative  work^  The  year 
1880,  then,  marks  an  epoch  in  the  history  of  the  Museum,  since  at  this 
time  Congress  saw  fit  to  recognize  the  claims  of  the  Museum  by  increas- 
ing* the  appropriations  for  its  preservation  and  installation  from  $34,500 
to  $135,000. 

•Their  responsibility  in  the  matter  they  had,  however,  recognized  in 
1879,  by  appropriating  $250,000  for  the  construction  of  a  fire-proof 
building.    The  claims  of  the  Museum  to  increased  support  had  been 

*See  Report  Smithsonian  Institntion,  1867,  p.  55. 

t  An  act  to  establish  the  ''  Smithsonian  Institution"  for  the  increase  and  diffusion 
of  useful  knowledge  among  men.  (Approved  August  10, 1846 ;  Revised  Statutes, 
title  Ixxiii,  sections  5579-5594.)  See  also  Revised  Statutes,  section  5566,  and  Statutes 
Forty-fifth  Congress,  third  session,  chap.  182,  p.  394. 
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before  tbem  for  three  or  four  years — ever  since,  indeed,  by  tbeir  own  act, 
in  connection  witb  tbe  preparations  for  tbe  participation  of  the  Govern- 
ment Departments  in  the  International  Exposition  in  Philadelphia,  and 
the  valnable  gifts  of  foreign  Governments  upon  that  occasion,  the  Smith- 
sonian building  had  been  fiUed  to  overflowing  with  unassorted  material 
of  the  highest  value  for  educational  and  scientific  uses.  These  facts 
should  be  borne  in  mind  in  considering  the  present  condition  of  the 
Museum,  which  is  really — thanks  to  a  large  and  efficient  staff  of  cura- 
tors— ^in  much  better  condition  than  a  glance  at  the  exhibition  halls 
would  seem  to  indicate. 

If  Congress  continues  its  present  policy  in  making  appropriations  for 
the  coming  fiscal  year  I  shall  be  able  to  report  at  your  next  meeting 
that  the  exhibition  series  of  specimens  is  in  nearly  as  good  condition 
as  the  study  series — ^which  is  not  now  the  case,  for  it  has  been  our  policy 
to  work  from  the  foundation  upwards  and  to  get  the  great  mass  of  the 
reserve  collections  into  good  condition,  before  attempting  to  prepare 
the  selected  series  of  specimens  for  display  in  the  open  cases. 

More  than  ten  years  ago* — as  Assistant  Secretary — I  pointed  out  in 
my  report  to  the  Secretary  of  the  Institution  that  the  annual  growth  of 
the  Museum  was  undoubtedly  greater  than  that  of  any  other  in  the 
world ;  that  is,  so  far  a«  the  accession  of  great  masses  of  material  was 
concerned.  The  increase  at  present  is  much  greater  than  formerly,  but 
the  accessions  are  much  more  manageable,  owing  to  the  larger  number 
of  assistants  employed.  For  twenty  years  the  Assistant  Secretary  of  the 
Smithsonian  Institution,  with  the  help  of  one  or  two  laborers  and  such 
students  as  happened  to  volunteer  their  aid,  performed  all  the  duties  of 
curatorship  of  the  national  collections.  It  was  not  until  1874  that  a 
special  staff  of  Museum  assistants  was  recognized,  with  duties  apart 
from  the  executive  work  of  the  Institution,  and  not  until  1875  that  the 
office  of  curator  was  established,  that  office  being  held  by  the  Assist- 
ant Secretary  from  1875  to  1878.  Up  to  1880  there  was  still  bat  one 
curator,  with  a  number  of  *'  assistants,^'  but  during  that  year  an  execu- 
tive officer,  with  the  grade  of  assistant  director,  was  appointed,  and  the 
five  principal  assistants  in  the  Museum  were  designated  curators.  The 
present  organization  of  the  personnel^  then,  dates  back  only  five  years, 
to  the  time  when  preparations  were  being  made  for  taking  possession  of 
the  new  building. 

The  staff',  as  now  organized,  consists  of  two  classes— the  scientific 
officers,  or  curators,  and  the  administrative  officers;  the  former  report- 
ing to  the  director  of  the  Museum,  the  latter  to  the  assistant  director, 
who  also  has  general  supervision  of  the  administrative  work  of  the 
curators. 

There  are  at  present  19  curatorships,  some  of  which  are  divided  as 
indicated  below,  so  that  the  number  of  heads  of  departments  or  snb- 
departments  is  25,  and  the  total  number  of  men  in  the  scientific  staff 
*  Smithsoniftn  Report  for  1873,  p.  49. 
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3'6,  of  whom  24  are  in  the  pay  of  the  Museum,  and  the  others  are  hon- 
orary, 5  being  detailed  for  this  duty  by  the  director  of  the  Greological 
Survey,  1  by  the  director  of  the  Bureau  of  Ethnology,  others  by  the 
Commission  ol*  Fisheries,  and  by  the  Secretary  of  the  Kavy,  two  being 
volu  u teers.  It  may  be  stated  here  that  these  details  are  in  every  instance 
made  in  the  interests  of  co-operation  by  those  bureaus  of  the  Govern- 
ment engaged  in  work  closely  connected  with  that  of  the  Museum.  The 
paleontologists  of  the  Geological  Survey  find  it  so  much  to»their  advan- 
tage to  have  access  to  the  paleontological  collections  of  the  Museum, 
and  the  use  of  the  laboratories,  storage  cases,  and  general  administra- 
tive machinery  of  the  Museum,  that  they  are  permitted  by  their  chief 
to  assume  the  responsibilities  of  curatorships  and  perform  a  general' 
work  of  supervision.  In  the  same  way  it  is  with  the  mineralogist  and 
the  ethnologist  detailed.  In  nearly  every  case,  howevef,  the  Museupi 
supplies  the  honorary  curators  with  assistants,  who  relieve  them  of  much 
of  the  routine  work.    The  curatorships  are  now  organized  as'foUo'^s: 

I.  Arts  and  Industries. — The  Assistant  Director  acting  as  curator, 
with  subcuratorships  as  follows:  A.  Howard  Clark,  assistant;  two  pre- 
parators. 

a.  Materia  medica :  Dr.  H.  G.  Beyer,  U.  8.  N.,  honorary  curator,  with 
one  clerk. 
h.  Textile  industries :  Eomyn  Hitchcock,  acting  curator. 

c.  Fisheries :  E.  Edward  Barll,  curator. 

d.  Animal  products :  E.  Edward  Earll,  acting/5urator. 

€.  Naval  architecture :  Capt.  J.  W.  Collins,  United  States  Fish  Com- 
mission, honorary  curator. 

f.  Foods :  W.  O.  Atwater,  acting  curator. 

In  this  department,  it  may  be  stated,  is  aduiinistered  very  much  of 
the  material  usually  arranged  by  museums  in  their  ethnological  series, 
and  the  curator  of  ethnology  is  consequently  acting  as  adjunct  curator 
in  arts  and  industries. 

II.  Ethnology. — Dr.  Otis  T.  Mason,  curator,  with  one  preparator  and 
two  clerks. 

III.  Antiquities. — Dr.  Charles  Eau,  curator;  E.  P.  IJpham,  assistant. 
•     IV.  American  Prehistoric  Pottery. — W.  H.  Holmes,  Bureau  of  Eth- 
nology, honorary  curator;  Dr.  Edward  Foreman,  assistant;  one  prepar- 
ator. 

V.  Mammals. — ^Frederick  W.  True,  curator ;  one  clerk ;  two  prepar- 
ators. 

VI.  Birds. — ^Eobert  Eidgway,  curator;  Dr.  Leonard  Stejneger,  assist- 
ant ;  one  clerk  and  one  preparator. 

VII.  Birds^  Eggs. — Capt^  Charles  Bendire,  TJ.  S.  A.,  honorary  cura- 
tor (volunteer),  and  one  clerk. 

VIII.  Reptiles  a/nd  Batrachia/ns. — Dr.  H.  C.  Yarrow,  honorary  cura- 
tor (volunteer). 
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IX.  Fishes. — Dr.  Tarleton  H.  Bean,  curatory  Peter  Parker  and  B.A. 
Bean,  assistants,  detailed  from  United  States  Fish  Commission. 

X.  Comparative  Anatomy. — Frederick  W.  True,  curator  5  F.A.Lucas 
assistant;  one  preparator. 

XI.  Mollusks.—W.  H.  Dall, United  States  Geological  Survey,  curator; 
Dr.  B.  E.  0.  Steams,  adjunct  curator;  one  clerk. 

XII.  Insects. — Dr.  C.  V.  Riley,  honorary  curator  (volunteer). 

XIII.  Marine  Invertebrates. — Richard  Rathbun,  curator;  L.  H.  Bald- 
win, assistant,  and  one  clerk  detailed  by  the  United  States  Fish  Com- 
mission. 

XIV.  Invertebrate  FossHsj  PaUozic. — C.  D.  Walcott,  United  States 
Geological  Survey,  honorary  curator. 

XV.  Invertebrate  Fossils j  Mesozdc  and  Cenozoic. — Dr.  C.  A.  White, 
U'nited  States  Geological  Survey,  honorary  curator;  J.  B.  Marcou, 
United  States  Geological  Survey,  honorary  assistant. 

XVI.  PlantSj  Fossil  and  Recent. — Lester  F.  Ward,  United  States  Geo- 
logical Survey,  honorary  curator ;  one  clerk ;  one  preparator. 

XVII.  Mineralogy.— jyv.  F.  W.  Clarke,  United  States  Geological  Sur- 
vey, honorary  curator;  W.  8.  Yeates,  assistant. 

XVIII.  Lithology  and  Physical  Oeology.-^GeoTge  P.  Merrill,  acting 
curator ;  one  preparator. 

XIX.  Metallurgy  and  Economic  Geology. — ^Fred.  P.  Dewey,  curator;  J. 
A.  Allen,  assistant. 

Division  of  Administration. 

The  Division  of  Administration  consists  of  fifteen  departments,  the 
organization  of  which  has  been  described  at  length  in  previous  reports. 
A  number  of  additional  preparators  have  been  employed  for  special 
work  upon  the  collections  for  the  New  Orleans  Exposition,  and  an  un- 
usual quantity  of  objects  for  the  exhibition  series  has  been  completed 
during  the  year  in  the  workshops,  as  is  shown  in  the  review  of  the  op- 
erations of  the  scientific  departments.  Specially  noteworthy  among 
these  is  a  number  of  gigantic  photographic  enlargements  representing 
thirteen  of  the  Government  buildings  in  Washington.  These  are  the 
largest  prints  ever  made,  and  have  been  found  particularly  effective  at 
Kew  Orleans  and  Cincinnati,  it  being  thought  that  in  an  exhibition  of 
the  work  of  the  Government  Departments,  such  as  has  been  attempted 
this  year  by  the  United  States  Executive  Board,  it  was  particularly  ap- 
propriate that  the  public  buildings  of  Washington  should  be  shown  in 
an  impressive  manner. 

In  addition  to  the  regular  administrative  staff  of  the  Museum,  an  ad- 
ministrative staff  for  exhibition  work  has  been  maintained  since  July, 
1882,  under  the  general  charge  of  the  Assistant  Director.  Mr.  R.  Ed- 
ward Earll  is  the  executive  oflacer,  and  Mr.  W.  V.  Cox  financial  clerk  of 
this  staff,  which  is  increased  from  time  to  time  as  occasion  requires  by 
the  employment  of  extra  clerks  and  preparators,  and  to  which  also,  when 
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necessary,  are  detailed  various  ofiScers  of  tbe  Museum  scientific  staff. 
In  addition  to  the-exhibition  work  of  the  year  elsewhere  referred  to,  this 
staff  is  still  engaged  in  the  preparation  of  a  report  upon  the  Interna- 
tional Fisheries  Exhibition  at  London. 

Department  of  Ethnology. — Prof.  Otis  T.  Mason,  having  been  appointed 
curator,  took  charge  of  this  department  on  the  1st  of  July  and  spent 
the  remainder  of  the  year  chiefly  in  getting  control  of  his  material.  All 
of  the  ethnological  specimens  of  the  Museum  are  now  under  complete 
management,  a  part  of  them  being  on  exhibition,  the  remainder  classi- 
fied and  stored  in  drawers  for  ready  reference.  During  the  year,  3,658 
specimens  belonging  to  primitive  races  have  been  received.  In  addi- 
tion to  these,  this  department  has  been  intrusted  with  many  objects 
registered  in  other  catalogues  and  deposited  here  for  the  sake  of  com- 
pleting evolutionary  series  of  implements,  processes,  and  art  products, 
l^e  most  noteworthy  accessions  in  1884  were  as  follows :  Illustrations 
of  Eskimo  and  Indian  life  from  Ungava  Bay  and  vicinity,  by  Lucien 
M.  Turner,  who  will  prepare  a  monograph  upon  the  specimens;  illus- 
trations of  Eskimo  life  at  Point  Barrow,  collected  by  Lieutenant  Bay, 
U.  S.  A.  Mr.  Murdoch  will  describe  these :  rich  collections  from  the 
Eskimo  of  Western  and  Southern  Alaska,  by  E.  W.  Nelson,  W.J.Fisher, 
Charles  L.  McKay,  Baron  Nordenskiold ;  specimens  of  the  arts  of  the 
tribes  of  Northwest  America,  collected  by  J.  G.  Swan  and  Lieut.  T.  Dix 
BoUes ;  many  objects  illustrative  of  the  modern  Indians  of  Yucatan,  by 
Louis  H.  Ayme ;  a  very  large  and  instructive  collection  of  objects  from 
the  Peruvian  huacas,  by  George  W.  Keifer  and  Dr.  William  H.  Jones, 
U.  S.  N. ;  arcollectionof  weapons,  &c.,from  New  Guinea,  purchased  from 
A.  P.  Goodwin ;  an  exchange  series  of  weapons  from  Polynesia,  con- 
tributed by  Charles  Heape.  During  the  year  illustrative  series  of  eth- 
nological objects  have  been  exhibited  at  Cincinnati,  Louisville,  and  New 
Orleans,  care  being  taken  in  each  case  to  impress  some  ethnological 
truth,  such  as  distribution  of  types,  the  effect  of  environment,  the  t^ea^ 
ment  of  the  same  art  by  different  tribes,  or  the  progress  of  an  art  from 
its  infancy  to  its  highest  manifestation. 

Department  of  Antiquities, — ^Dr.  Rau  reports  3,956  specimens  added 
to  the  exhibition  and  study  series  and  1,185  to  the  duplicates.  They 
are  in  numerous  accession  lots,  of  which  18  were  sufficiently  important 
to'lnerit  especial  notice.  An  extensive  educational  series,  illustrating 
AmericanarchsBology,  was  ptepared  for  the  New  Orleans  Exposition. 
The  collection  now  comprises  43,252  specimens,  of  which  8,522  are  in  the 
duplicate  bins. 

Department  of  Mammals. — Notwithstanding  the  absence  of  the  curator, 
Mr.  True,  in  Europe  duiing  the  first  quarter  of  the  year,  and  other  diver- 
sions of  his  attention  and  time  to  routine  work  not  connected  with  his 
regular  duties,  the  progress  of  this  department  has  been  exceedingly  sat. 
isfactory.  The  t^ork  upon  tbe  exhibition  series  has  been  hampered  by 
the  fact  that  money  was  not  available  for  the  construction  of  the  desired 
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cases  in  the  mammal  hall.  The  collection  is  now,  for  the  first  time  in 
many  years,  thoroughly  classified  and  under  control,  and  the  total 
number  of  skins  and  alcoholic  specimens  is  reported  to  be  5,694,  and  of 
skulls  and  skeletons  4,214,  making  a  total  of  9,908.  The  accessions  of 
the  year  have,  in  number,  variety,  and  importance,  been  fully  equal  to 
those  of  earlier  periods.  No  less  than  38  specimens,  incinding  such  rare 
and  peculiar  forms  as  the  eland,  hamessed-antelope,  cheetah,  two  spe- 
cies of  lemur,  wart-hog,  and  baboons,  have  been  received  from  the  pro- 
prietors of  zoological  gardens  and  menageries,  for  which  due  acknowl- 
edgments are  made  in  the  Museum  report.  An  unusual  number  of 
cetaceans  and  seals,  many  of  great  novelty  and  interest,  have  come  in 
from  various  sources.  The  amount  of  taxidermic  work  accomplished 
has  been  unusually  great,  owing  to  a  special  allotment  for  the  employ- 
ment of  extra  help,  m^e  from  the  appropriation  for  the  Kew  Orleans 
Exhibition — 149  specimens  in  all  having  been  added  to  the  mounted 
series,  including  several  large  forms,  such  as  the  buffalo,  punia,  jaguar, 
and  beaver. 

Department  of  Birds. — ^Mr.  Eidgway  reports  that  the  year  has  been 
unprecedented  in  the  extent  of  the  accessions  and  the  amount  of  work 
accomplished.  The  number  of  birds  added  during  the  year  is  8,142, 
2,658  having  been  distributed.  The  collections  have  been  entirely  re- 
arranged and  the  exhibition  series  is  receiving  a  complete  overhauling. 
Over  1,200  skins  have  been  mounted,  and  copy  for  1,000  species  labels 
have  been  sent  to -the  printer.  The  total  number  of  specimens  in  the" 
reserve  series  is  now  50,350,  6',800  of  which  are  in  the  exhibition  series. 
Very  much  of  the  increased  activity  of  the  year  was  due  to  the  stimulus 
of  preparation  for  the  New  Orleans  Exhibition  and  the  aid  received  from 
this  appropriation.  About'500  birds  were  sent  to  New  Orleans,  consti- 
^tuting  a  complete  representation  of  American  game  birds.  " 

Department  ofBirdfP  Eggs, — During  the  year  the  collections  have  been 
overhauled  and  thoroughly  rearranged  by  Oapt.  Charles  Bendire,  U.  8. 
A,  who  has  incorporated  with  it  his  own  collection,  including  nearly 
8,000  specimens,  the  finest  in  the  United  States,  which  he  has  presented 
to  the  Museum.  This  collection  now  represents  pretty  nearly  all  that 
is  known  of  American  oology,  and  contains  40,072  specimens,  of  which 
4,272  are  foreign. 

Department  of  Reptiles  and  Batrachians. — Comparatively  little  has  been 
done  in  this  department,  owing  to  the  absence  of  Dr.  Yarrow  on  a  col- 
lecting expedition  in  Utah  during  the  summer  months,  which  he  has  in 
former  years  devoted  to  volunteer  work  upon  the  collections. 

Department  of  Fishes. — The  work  upon  this  great  collection  has  made 
fine  progress  during  the  year.  The  curator.  Dr.  Bean,  has  nearly  com- 
pleted his  card  catalogue  of  the  reserve  series,  and  during  the  summer 
Prof.  D.  8.  Jordan  was  employed,  in  the  interest  of  the  New  Orleans 
Exhibition,  in  selecting  a  special  exhibition  series  to  include  all  the 
fresii- water  fishes  of  the  United  States,  and  to  make  a  special  collect- 
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ing  trip  through  the  Mississippi  Valley,  with  the  view  to  supply  such 
species  as  were  lacking  in  the  collection.  This  trip  has  been  of  great 
importance  to  the  science  of  ichthyology,  bringing  to  light  very  many 
important  facts  concerning  the  fishes  of  a  region  not  previously  explored 
ichthyologically,  and  throwing  much  light  upon  the  whole  subject  of 
distribution.  Out  of  the  560  firesh-water  species  known  to  inhabit  North 
America,  the  Museum  now  has  all  but  49, 30  having  been  added  by  this 
trip,  and  some  25  new  species  having  been  brought  to  light.  The  ac- 
cessions  to  this  department  have  been  very  important,  especially  those 
from  the  Fish  Commission ;  at  least  twenty  new  fishes  from  the  deep- 
sea  fauna  having  been  brought  in  as  a  result  of  the  work  of  the  Alba- 
tross. 

Department  of  Comparative  Anatomy. — ^A  department  of  comparative 
anatomy  is  being  organized,  and  the  east-south  range  has  been  filled  up 
with  a  very  beautiful  set  of  cases,  especially  constructed  for  the  recep- 
tion of  the  preparations.  Mr.  Lucas,  with  his  two  assistants,  has  been 
engaged,  during  the  latter  part  of  the  year,  in  mounting  skeletons,  and 
fully  150  fine  preparations  have  been  put  on  exhibition.  The  report  of 
Mr.  True  upoh  the  plan  of  organization  will  not  be  presented  until  next 
year,  since  much  preparatory  work  remains  to  be  done.  A  case  illus- 
trating the  work  in  this  department  was  sent  to  the  New  Orleans  Expo- 
sition. 

Department  of  Mollmks. — ^Mr.  W.  H.  Dall,  who  has  for  many  years 
had  charge  of  the  collection  of  mollusks,  having  been  appointed  one  of 
the  palaeontologists  of  the  Geological  Survey,  and  assigned  to  the  de- 
partment of  Quaternary  mollusks,  has,  by  the  request  of  the  Director  of 
the  Survey,  been  assigned  working  rooms  in  the  Smithsonian  building, 
and  will  continue  to  care  for  the  department  as  heretofore,  access  to  the 
collections  of  recent  shells  being  necessary  for  comparison  with  the 
shells  of  the  Quaternary  beds,  which  are,  for  the  most  part,  specifically 
identical.  Prof.  R.  E.  C.  Stearns,  late  of  the  University  of  California, 
has  been  assigned  to  this  department  as  adjunct  curator,  and  since  the 
first  of  July  there  has  been  great  activity  in  rearranging  the  collections. 
It  was  decided  to  make  an  extensive  display  of  the  mollusks  of  the 
United  States  at  the  New  Orleans  Exposition,  and  the  well-known 
Stearns  collection  of  mollusks,  for  which  negotiations  had  been  in  prog- 
ress for  some  years,  was  purchased  from  the  exhibition  appropriation. 
Dr.  Stearns  had  in  charge  the  preparation  of  the  series  for  New  Orleans, 
which  occupied  his  time  from  July  until  the  end  of  the  year.  This  oc- 
cupied twenty  large  cases,  and  exhibits  the  economic  mollusks  of  botii 
coasts  and  the  adjacent  seas,  and  the  fresh-water  mussels,  which  form 
80  remarkable  a  part  of  the  fauna  of  the  great  Mississippi  basin.  Mr. 
E.  Ellsworth  Call  has  been  employed  for  six  months  in  connection  with 
the  New  Orleans  work,  and  by  the  eftbrts  of  these  three  conchologists, 
with  the  help  of  two  clerks,  much  progress  has  been  made  toward  getting 
under  final  control  the  immense  mass  of  material  in  this  department. 
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Department  of  Insects. — Prof.  O.  V.  Eiley  has,  as  in  previous  years, 
voluntarily  assumed  the  care  of  the  entomological  material  which  has 
come  in,  and  his  own  valuable  and  constantly  increasing  collection  re- 
mains a  deposit  in  the  Museum.  A  collection  of  insects  injurious  to 
forest  trees,  mounted  in  Mnseum  cases,  in  the  style  which  it  is  pro- 
posed by  Professor  Riley  to  adopt  in  the  arrangement  of  our  exhibition 
series  when  the  opportunity  comes,  was  sent  to  the  International  For- 
estry Exhibition  in  Edinburgh  and  received  a  gold  medal.  Fifty -five 
accession  lots  were  received  during  the  year^  the  most  valuable  being, 
the  collection  made  by  L.  M.  Turner  at  TJngava  Bay,  H.  B.  T.  It  is 
hoped  that  the  financial  condition  of  the  Museum  will  soon  warrant  the 
placing  of  this  very  important  and  long-neglected  department  upon  a 
footing  of  equality  with  the  others. 

Department  of  Marine  Invertebrates. — In  the  Department  of  Marine 
Invertebrates,  exclusive  of  the  MoUusca,  under  the  charge  of  Mr.  Bath- 
bun,  240  cases  of  specimens,  enumerated  in  72  accessions,  have  been 
added  di^ring  t£e  year.  Of  these,  the  most  important  have  been  re- 
ceived from  the  United  States  Fish  Commission,  from  Dr.  Edward  Pal- 
mer, a  collector  employed  in  the  interest  of  the  New  Orleans  Exhibition, 
and  from  various  naval  sources.  The  Fish  Commission  collections  are 
mainly  illustrative  of  the  recent  deep-sea  explorations  of  the  steamer 
** Albatross''  oflf  the  eastern  coast  of  the  United  States  and  in  the  Gulf  of 
Mexico  and  Caribbean  Sea,  and  contain  many  new  additions  to  science, 
which  have  been  worked  up  only  in  part.  They  fill  several  thousand 
jars  and  vials.  The  collection  of  Dr.  Palmer  was  made  for  the  purpose 
of  representing  at  the  World's  Fair,  in  New  Orleans,  the  varied  animal 
resources  of  the  coral  reef  and  sponge  regions  of  Southern  and  West- 
em  Florida.  It  consisted  for  the  most  part  of  finely  prepared  specimens 
of  commercial  and  other  sponges,  ornamental  corals,  and  the  larger  spe- 
cies of  Crustaceans  and  MoUusks  used  as  food,  and  required  65  large 
shipping  cases  to  transport  it  to  Washington.  Supplemental  to  this  is 
an  extensive  collection  made  by  Mr.  Henry  Hemphill  on  the  western 
coast  of  Florida. 

Among  the  more  interesting  of  the  naval  contributions  are  several 
collections  of  Crustaceans  and  Echinoderms,  obtained  by  Dr.  W.  H. 
Jones,  U.  S.  N.,  in  different  parts  of  the  Pacific  Ocean.  A  number  of 
valuable  collections,  carefully  identified,  have  also  been  received  from 
competent  European  authorities,  and  will  be  of  great  service  in  the 
elaboration  of  new  materials  contained  in  the  Museum. 

The  increase  of  accessions  to  this  department  has  been  so  great  dur- 
ing the  year,  especially  by  reason  of  the  material  furnished  by  the 
Fish  Commission,  that,  even  with  the  aid  of  three  or  four  assistants, 
little  more  could  be  done  than  to  take  care  of  the  new  material. 

Department  of  Invertebrate  Fossils  {PaJeozoic), — The  collections  of  this 
department  are  arranged  in  13  unit  table  casei^  and  in  office  trays  equiv- 
alent incapacity  to  as  many  more.    Mr. Walcott estimates  the  total  nom- 
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ber  of  Bpecimens  at  25,000,  includiiig  thet)ld  Smithsonian  collections  and 
the  accessions  from  the  recent  Government  surveys  and  other  sources 
np  to  the  present  time.  The  most  important  accession  of  the  year  is 
that  of  Devonian  and  Carboniferous  fossils  from  the  United  States 
Geological  Survey,  many  of  them  types  of  new  species,  and  forming  the 
basis  of  Mr.  Walcott's  recent  "  Paleontology  of  the  Eureka  District, 
Nevada." 

Department  of  Invertebrate  Fossils  {Mesozoic  and  Cenozoic). — ^The  ac- 
cessions of  the  year  consist  of  85  boxes  from  the  Geological  Survey, 
embracing  collections  made  in  California,  Oregon,  New  Jersey,  Florida, 
Alabama,  and  Mississippi,  and  15  miscellaneous  lots  sent  from  private 
sources  to  the  Museum.  The  catalogue  entries  number  1,158.  From 
this  department,  as  from  many  others,  there  comes  a  request  for  more 
room.  These  requests  we  are  striving  to  grant  as  rapidly  as  the  ap- 
propriation for  the  construction  of  cases  will  allow,  but  it  is  doubtful  if 
the  necessities  of  the  case  can  be  fully  met  until  a  new  building  can  be 
put  up. 

Department  of  Plants,  Fossil  and  Recent, — The  collection  of  fossil  plants 
DOW  contains  923  distinct  species  identified  and  installed.  The  report 
of -Professor  Ward  contains  elaborate  statistics  of  the  collection,  from 
which  it  appears  that  7,291  specimens  have  already  been  catalogued. 
The  accessions  of  the  year  have  been  of  but  slight  importance.  The 
Joad  coJlectiou  of  recent  plants  has  not  yet  been  unpacked,  owing  to 
lack  of  room,  but  will  soon  be  arranged  and  in  proper  condition  for 
study.  During  the  year  Mr.  William  E.  Smith,  superintendent  of  the 
Government  Botanic  Garden,  has  placed  in  the  rotunda  of  the  new 
building  a  number  of  very  beautiful  palms,  which  add  very  much  to  the 
attractiveness  of  the  apartment,  and  which,  being  selected  with  refer- 
ence to  their  economic  importance  to  man,  will,  when  labeled,  furnish 
instruction  as  well  as  pleasure  to  the  visitors. 

Department  of  Lithology  and  Physical  Geology. — Mr.  Merrill  reports  a 
total  number  of  entries  amounting  to  2,541,  including  not  less  than  3,000 
specimen*  administered  upon  during  the  year.  Prominent  among  the 
accessions  is  a  series  of  rocks  and  tufas  from  Utah,  Nevada,  and  Cali- 
fornia, collected  by  Mr.  I.  C.  Eussell  and  transferred  by  the  Geological 
Survey,  and  a  large  collection  of  building  stones  from  John  S.  F.  Batchen. 
Mr.  MeniU  prepared  a  large  and  important  series  of  specimens  for  the 
New  Orleans  Exhibition,  and  in  this  work  had  the  efBlcient  assistance  of 
Mr.  L.  H.  Merrill,  and  the  services  of  a  number  of  stone-cutters  for  some 
months. 

Some  remarkably  beaujiful  colored  photographic  enlargements  on 
glass,  illustrating  the  structure  of  twelve  selected  types  of  rocks,  were 
among  the  most  striking  products  of  the  year's  work  in  Mr.  Merrill's 
laboratory;  also  a  series  of  colored  sl:etches  showing  the  appearance  of 
various  kinds  of  building  stones  used  in  architectural  work.  The  col- 
lections sent  to  New  Orleans  included  a  type  coUectioa  of  tUe  building 

Digitized  by  VjOOQ IC 


62  REPOBT   OF   THE   8ECBETABT. 

and  orDaniental  stoues  of  the  United  States,  comprisbig  358  specimeiis, 
au  edueatioual  series  of  rocks,  containiDg  500  specimens,  a  very  interest- 
iug  structural  series  of  rocks,  and  a  collection  of  rock-forming  minerals* 
In  addition  to  all  this  work,  1,557  descriptive  labels  were  printed  and 
200  thin  sections  of  rock  prepared.  The  collection  as  it  now  stands  is 
described  by  Mr.  Merrill  as  follows : 

The  total  number  of  specimens  in  the  reserve  series  is  not  less  than 
15,000,  of  which  some  3,000  are  now  on  exhibition.  Of  these,  4,246  are 
building  or  ornamental  stones,  1,658  of  which  are  on  exhibition.  The 
number  of  specimens  in  the  duplicate  series  will  probably  increase  the 
total  to  18,000. 

Department  of  Minerals. — Prof.  P.  W.  Clarke,  chief  chemist  of  the  Geo- 
logical Survey,  continues  to  act  as  curator,  Mr.  W.  S.  Yeates  having  the 
collections  in  immediate  charge.  During  the  year,  the  growth  of  the  col- 
lections has  been  steady  and  encouraging,  the  work  of  iustalliug  the  col- 
lections has  been  definitely  begun,  and  a  system  of  exchanges  has  been 
fairly  inaugurated.  Mr.  Joseph  Willcox  has  deposited  his  private  col- 
lection, consisting  of  some  1,400  specimens,  which  is,  in  some  respects, 
one  of  the  finest  in  America.  Mr.  J.  T.  Abert  has  given  the  valuable  col- 
lection of  bis  father,  Col.  J.  J.  Abert,  containing  1,245  specimens.  An 
allotment  of  $2,500  from  the  Kew  Orleans  appropriation  was  devoted 
to  buildinjg  up  the  collection  of  gems  and  -ornamental  stones.  The 
schedule  adopted  included  all  the  gems  proper,  rock  crystal,  agates  and 
jaspers,  malachite,  lapis  lazulij  &c.,  and  every  important  gem  or  orna- 
mental species  was  secured  both  in  the  rough  and  cut  conditions. 
About  1,000  specimens  are  on  exhibition  at  New  Orleans,  of  which 
nearly  one- third  are  cut  and  polished  stones.  A  part  of  this  collection 
was  exhibited  at  Cincinnati,  where  it  was  awarded  a  silver  medal.  In 
connection  with  the  New  Orleans  work,  two  important  collecting  trips 
were  made  by  Mr.  Yeates,  to  Northern  New  York  and  the  Hot  Springs 
of  Arkansas.  The  total  number  of  specimens  in  the  collection  is  esti- 
mated at  15,288. 

Department  of  Metallurgy. — Owing  to  the  absence  of  Mr.  Dewey  in 
New  Orleans,  no  report  upon  his  work  can  be  given.  It  may  be  stated, 
however^  that  a  large  force  has  been  at  work  during  the  entire  year, 
with  very  satisfactory  results  in  the  way  of  reducing  to  order  the  great 
mass  of  material,  the  accumulation  of  many  years.  Since  July,  Mr. 
Dewey  and  his  staff  have  been  preparing  the  New  Orleans  collection, 
having  an  allotment  of  $5,000  wherewith  to  illustrate  the  metallic  re- 
sources of  the  country,  and,  by  the  aid  of  a  number  of  volunteer  assist- 
ants in  the  field,  the  collection  has  received  accessions  of  very  great 
value,  which  make  it  one  of  the  most  important  metallurgical  collections 
in  the  world. 

Increase  of  the  Museum. — ^The  accessions  are  described  in  detail  in  the 
reports  of  the  Assistant  Director  and  Curators  of  the  Museum,  and  are 
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also  refeired  to  in  the  discussion  of  the  explorations  carried  on  during 
the  year  by  the' Smithsonian  and  affiliated  organizations. 

Exposition  Worlc, — ^The  participation  of  the  Smithsonian  Institution, 
as  directed  by  Congress  in  three  exhibitions,  has,  although  in  many 
respects  detrimental  to  the  growth  of  the  Museum,  contributed  largely  to 
the  prosperity  of  several  of  its  departments.  In  the  first  place,  in  order 
that  material  mighf  properly  be  selected  for  exhibition,  it  was  found  nec- 
essary in  many  departments  of  the  Museum  to  employ  additional  assist- 
ants in  making  a  thorough  overhauling  of  tbe  material  and  getting  it 
63'stematically  arranged.  In  the  second  place,  it  was  found  necessary 
to  purchase  a  considerable  amount  of  material  to  fill  vacancies  in  the 
various  series-  of  specimens  which  were  shown  at  the  exhibitions.  It 
lias  been  our-policy  to  expend  the  appropriation  for  the  Kew  Orleans 
jEixposition  in  such  a  manner  that  there  also  might  result  a  perma- 
nent benefit  to  the  Museum.  This  we  have  found  to  be  entirely  con- 
sistent with  the  interests  of  the  exhibitions,  since  the  material  which 
is  useful  for  these  temporary  displays  is  even  more  useful  for  the  per- 
manent exhibition  series  of  the  Museum.  At  the  same  time,  in  many 
of  the  departments,  an  effort  has  been  made  in  selecting  specimens  for 
the  expositions,  to  make  use  of  duplicate  material  from  the  Museum,  in 
order  that,  should  we  be  called  upon  in  future  to  participate  in  other 
exhibitions,  the  preparation  of.  a  collection  can  be  effected  with  less  ex- 
pense of  time  and  money  than  has  been  heretofore  practicable. 

I  can,  at  present,  only  present  a  brief  preliminary  report  upon  what 
has  been  done  in  connection  with  the  exhibitions  at  Cincinnati,  Louis- 
ville, and  New  Orleans. 

By  direction  of  Congress  the  Smithsonian  Institution,^  in  connection 
with  the  Executive  Departments  of  the  Government  and  the  Depart- 
ment of  Agriculture,  has  taken  part  during  the  year  in  three  industrial 
exhibitions — the  "Cincinnati  Industrial  Exposition,"  at  Cincinnati,  open 
firom  September  3  to  October  45  the  "Southern  Exposition,"  at  Louis- 
ville, open  from  AugustlG  to  October  25,  and  the  "World's  Industrial 
and  Cotton  Centennial  Exposition,"  at  New  Orleans,  which  opened  on 
December  16,  and  will  not  close  until  June  30  of  the  present  year.  Out 
of  $300,000  appropriated  to  the  Government  executive  board  for  the 
New  Orleans  Exhibition,  the  Smithsonian  received  $75,000,  suid  of  the 
$10,000  for  the  boards  participating  at  Louisville,  and  a  like  sum  for 
Cincinnati,  the  allotment  to  the  Smithsonian  was  $5,000 — $2,500  for 
Louisville  and  $2,300  for.Cincinnati.  The  conduct  of  the  displays  on  the 
part  of  tha  Government  was  intrusted  to  an  executive  board  appointed 
by  the  President  of  the  TTuited  States,  of  which  Col.  S.  C.  Lyford,  TJ.  S. 
A.,  was  designated  president.  Mr.  G-.  Brown  Goode  was  nominated 
by  me  and  appointed  by  the  President  member  of  this  board  on  behalf 
<^he  Smithsonian  Institution,  National  Museum,  and  Fish  Commission. 

The  passing  of  tbe  appropriation  bill  was  so  long  delayed  that  when 
the  money  ts^Wy  became  available,  only  two  weeks'  time  remained  be- 
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fore  it  was  necessary  to  have  the  collections  for  Louisville  packed  and 
on  the  way.  We  were,  therefore,  unable  to  make  a  very  extensive  ex- 
hibit at  that  place. 

The  special  features  of  the  exhibit  were  a  large  collection  showing 
the  uses  of  animals,  a  collection  of  textile  fibers  and  fabrics,  a  series  of 
the  game  and  water  bii  ds  of  North  America,  a  small  collection  of  boat 
models,  including  the  whale-boat  and  the  Chinese  junk,  a  collection  of 
casts  of  reptiles,  and  a  large  number  of  photographs  illustrative  of  the 
methods  employed  in  the  fisheries. 

The  exhibit  was  packed  in  ninety -six  boxes  of  various  sizes. 

The  Cincinnati  Exposition  opened  two  weeks  later,  and  it  was  there- 
fore possible  to  make  a  more  creditable  display.  A  special  building 
was  erected  for  the  Government  exhibit,  one  end  of  which  was  assigned 
to  the  Smithsonian  Institutiou.  In  addition  to  a  collection  similar  to 
that  sent  to  Louisville  there  was  prepared  for  the  Cincinnati  Exposition 
a  fine  collection  of  gems,  and  also  an  exhibit  representative  of  the  eth- 
nology of  the  North  American  Indians  and  Eskimos.  Several  large 
casts  of  cetaceans  were  also  displayed. 

It  was  found  necessary  to  have  most  of  the  Louisville  and  Cincinnati 
collections  returned  to  Washington  to  be  prepared  and  rearranged  be- 
fore sending  them  to  New  Orleans. 

By  virtue  of  an  Executive  order  of  May  13, 1884,  a  board,  consisting 
of  a  representative  of  each  Government  Department  and  of  the  Smith- 
sonian Institution,  was  appointed  and  charged  with  making  arrange- 
ments for  a  display  of  collections  illustrating  the  resources  of  the 
United  States  at  the  World's  Industrial  and  Cotton  Centennial  Expo- 
sition to  be  held  at  New  Orleans.  The  appropriations  .for  this  purpose 
were  not  made  until  July  7,  leaving  only  four  clear  months  for  the 
preparation  and  shipment  of  collections.  Several  of  the  curators  were 
at  once  sent  into  the  field  with  the  authority  to  add  to  the  collections 
under  their  charge.  By  December  1,  the  collections  were  ready  for 
transmission,  but  the  opening  had  been  deferred  from  December  1  to 
December  16.    On  this  date  the  Exposition  was  formally  opened. 

The  preparations  for  this  Exposition  were  very  much  more  elaborate 
than  had  been  possible  in  the  case  of  the  Louisville  and  Cincinnati  Ex- 
positions. The  main  feature  of  the  display  made  by  the  Institution  at 
New  Orleans  was,  of  course,  understood  to  be  in  illustration  of  the 
animal  and  mineral  resources  and  the  ethnology  of  the  United  States, 
similar  to  that  made  by  the  Institution  in  1876  at  Philadelphia.  In 
addition  to  this  a  collection  illustrating  the  textile  industries  of  the 
world  was  prepared,  in  view  of  the  fact  that  the  main  interest  of  the 
New  Orleans  Exposition  centered  in  one  of  the  textile  materials,  and 
also  a  selection  of  objects  from  the  Department  of  Naval  Architecture. 
The  curators  of  eleven  departments  were  requested  to  take  part  in  the 
prepi^tiop  pf  the  New  Orleans  exhibit,  and  most  of  them  were  tempo- 
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rarily  placed  upon  the  exhibition  staft    The  character  of  the  work 
undertaken  by  them  may  be  briefly  sketched  as  follows : 

The  participation  of  the  Zoological  and  Geological  Departments  has 
been  referred  to  in  the  review  of  the  work  of  the  several  departments, 
and  will  not  be  repeated  here. 

Department  of •  Arts  and  Industries. — Mr.Bomyn  Hitchcock  undertook 
the  preparation  of  a  collection  of  textile  fibers  and  fabrics.  Portions 
of  this  collection  were  exhibited  both  at  Louisville  and  Cincinnati. 
Capt.  J.  W.  Collins  prepared  a  series  of  working  models  illustrating  the 
development  of  the  ship-building  industry  in  the  United  States,  and 
especially  the  evolution  of  the  American  schooner,  the  American  pilot- 
boat,  and  the  American  cotton-ship.  A  number  of  full-rigged  models 
were  also  sent  in  this  conneotion,  being  exhibited  on  the  way  at  Louis- 
ville and  Cincinnati.  The  model  of  a  whale-boat,  fully  equipped  with 
all  appliances  for  the  capture  of  whales,  was  also  sent.  This  model  at- 
tracted much  attention  at  the  London  and  Berlin  Fisheries  Exhibitions. 

The  animal  products  collection,  which  was  so  prominent  a  feature  in 
our  exhibition  at  Philadelphia,  was  reorganized  and  greatly  extended, 
so  that  it  now  represents  very  thoroughly  the  applications  of  animals 
to  the  uses  of  mankind  in  all  parts  of  the  world.  This  collection  alone, 
if  arranged  in  table-ca^es,  would  occupy  a  floor  space  equivalent  to  that 
in  one  of  the  large  halls  of  the  new  Museum  building.  The  Museum 
has  received  many  important  gifts  for  this  collection  on  condition  that 
they  be  exhibited  in  Few  Orleans  before  being  finally  placed  in  the 
Museum. 

The  Section  of  Fisheries  was  represented  by  about  sixty  of  the  large 
pictures  prepared  for  the  London  Exhibition,  and  by  about  two  hun- 
dred casts  of  American  food  fishes,  which  also  had  direct  relation  to 
the  animal  products  collection  just  referred  to.  It  was  not  deemed 
expedient  to  dismantle  the  general'  fishery  collections  so  recently  in- 
stalled, for  such  a  temporary  interest  as  that  of  these  exhibitions.  The 
United  States  Fish  Commission  made  preparations  for  a  considerable 
display  of  fish-culture,  and  a  representative  collection  of  fish-cultural 
apparatus  was  sent  from  the  Museum. 

A  selection  of  about  two  hundred  and  fifty  of  the  celebrated  autotypes 
published  by  Adolph  Brauji  &  Co.,  of  Dornach,  was  acquired  for  dis- 
play. This  collection  illustrates  the  history  of  painting  from  the  time 
of  Cimabue  and  Giotto,  including  from  one  to  six  copies  of  the  best  rep- 
resentative works  of  each  celebrated  master,  so  far  as  it  was  practicable- 
to  obtain  them.  This  collection  can  be  packed  in  a  ver^'^  small. space, 
and  is  particularly  well  suited  for  sending  away  to  exhibitions.  It  may 
in  the  future  be  somewhat  extended  to  very  good  advantage. 

Department  of  Ethnology. — ^There  were  sent  to  New  Orleans  about  two 
hundred  and  fifty  unit  boxes,  containing  a  representative  collection  of 
American  ethnological  objects.    Thcjse  wore  very  largely  selected  from 
(be  duplicates  in  the  Museum  and  are  available  for  future  exhibition. 
S.  Mis.  33 5  ^         T 
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Kumber  of  visitors  to  the  United  States  National  Museum  and  Smithsonian  Institution  for 

1882,  1883,  and  1884. 


Tear. 


Museum 
building. 


Smitheonian 
building. 


1881 
1882 
1883 
1884 


•150,000 

tl67,455 

202,188 

195,322 


15^,744 

104,823 

91,130 


*  Estimated  on  basis  of  register. 

t  Estimated  on  basis  of  from  February  8  to  December  31. 

Meetings  in  the  Lecture-Hall. — The  lecture^^all  of  the  National  Museum 
]ias  beeu  used  during  the  year  for  sixty-eight  meetings  of  various  char- 
acters, as  is  shown  below. 

National  Academy  of  Sciences. — April  15-April  17.  Teu  meetings  were 
held.  On  the  evening  of  the  17th  a  public  meeting  was  held,  at  which 
the  eulogies  of  deceased  members  were  pronounced,  176  persons  being 
in  attendance. 

American  Surgical  Association. — April  30-May  3.  Eight  meetings 
were  held. 

Ameri-can  Fish-Cultural  Association. — May  13-May  13.  Seven  meet- 
ings were  held.  On  the  evening  of  May  13  a  public  meeting  took  place, 
Hon.  Elbridge  6.  Lapham  in  the  chair.  The  address  was  delivered  by 
Hon.  Theodore  Lyman,  of  Massachusetts,  who  was  followed  by  Hon.  S. 
S.  Cox,  of  New  York.    About  350  people  were  present. 

American  Dental  Association. — July  22-July  23.  Pour  meetings  were 
held. 

Society  of  American  Taxidermists. — July  30.  One  meeting  was 
held. 

Society  of  Naturalists  of  the  Eastern  United  States. — December  2^ 
December  30.    Four  meetings  were  held. 

The  Biological  Society  of  Washington. — Fortnightly  meetings  were 
held  between  January  25  and  May  31  and  between  November  1  and 
December  27.    In  all  there  were  fifteen  meetings. 

The  Entomological  Society  of  Washington  held  three  meetings  in  the 
office  of  the  Assistant  Director,  on  May  8*,  June  3,  and  November  3, 
respectively. 

Saturday  Lectures. — Four  courses  of  these  lectures  were  given,  con- 
sisting of  seventeen  lectures,  a  list  of  which  is  subjoined : 

January  5.    Mr.  Grove  K.  Gilbert,  Oliffs  and  Terraces. 

January  12.  Prof.  Otis  T%  Mason,  Child  Life  among  Savage  and 
Uncivilized  Peoples. 

January  19.    Prof.  Edward  S.  Morse,  Social  Life  among  the  Japanese. 

January  26.    Maj.  J.  W.  Powell,  Win-tun  Mythology. 

February  2.    Prof,  F.  W,  Clarke,  Lightning  and  Lightning  Eods. 
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February  9.  Oapt.  0,  E.  Datton,  XJ.  S.  A.,  The  Hawaiian  Islands  and 
People. 

February  18.    Prof.  John  Murdoch^  Eskimo  Life  at  Point  Barrow. 

February  23.  Prof.  Harvey  W.  Wiley,  The  Sugar  Industry  of  the 
North. 

March  1.  Prof.  Harvey  W.  Wiley,  The  Sugar  Industry  of  the 
North.  • 

March  8.    Prof.  Simon  Newcomb,  Psychic  Force. 

March  15.  Mr.  John  A.  Byder,  Protoplasm  in  the  Light  of  Eecent 
Investigations. 

March  22.    Dr.  Frank  Baker,  The  New  Phrenology. 

March  29.  Dr.  D.  Webster  Prentiss,  The  Bird  Life  of  the  District  of 
Columbia. 

April  6.  Prof.  T.  0.  Ohamberlin,  The  Great  Ice  Invasion  of  North 
America. 

April  12.  Dr.  W.  W.  Godding,  What  shall  we  do  with  the  Ine- 
briates! 

April  19.  Prof.  J.  S.  Newberry,  The  Industrial  Arts  as  Factors  in 
Modern  History. 

April  26.    Maj.  J.  W.  Powell,  The  Canons  of  the  Colorado. 

BUEEAU  OF  ETHNOLOGY. 

The  prosecution  of  ethnologic  researches  among  the  North  American 
Indians,  under  the  direction  of  the  Secretary  of  the  Smithsonian  Insti- 
tution and  in  compliance  with  act  of  Congress,  was  continued  during 
the  year  1884,  under  the  charge  of  Maj.  J.  W.  Powell,  who  has  furnished 
the  following  account  of  operations. 

They  may  be  conveniently  reported  upon  under  the  two  general  heads 
of  Field  Work  and  Office  Work,  the  latter  to  a  large  extent  being  the 
supplement  to  and  discussion  of  the  former,  and  executed  by  the  same 
officers,  who  had  previously  obtained  materials  and  information  in  the 
field. 

1.  Field  WorJc. 

This  heading  may  be  divided  into,  1st,  Mound  Explorations;  2d, 
Collections  from  Ancient  and  Modern  Stone  Tillages;  and,  3d,  General 
Field  Studies,  embracing  those  in  Institutions,  Linguistics,  and  other 
divisions  of  Anthropology. 

Mound  Explorations. — ^The  work  of  exploring  the  mounds  and  other 
ancient  monuments  of  our  country,  begun  in  1882,  was  carried  on  dur- 
ing the  year  1884,  under  the  charge  of  Prof.  Cyrus  Thomas. 

The  same  persons,  viz,  Mr.  P.  W.  Norris,  Mr.  James  D.  Middleton, 
and  Dr.  Edward  Palmer,  who  had  been  engaged  during  the  previous 
year,  were  retained  as  the  regular  field  assistants,  but  Dr.  Palmer  ceased 
to  be  connected  with  the  work  after  the  30th  of  June,  being  then  suc- 
ceeded by  Mr.  John  P.  Began. 
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Mr.  Korris  was  engaged  during  the  latter  part  of  the  winter  and  most 
of  the  spring  in  Arkansas,  then  returned  to  Kanawha  Valley,  West 
Virginia,  where  he  was  occupied  in  exploring  the  extensive  group  of 
works  in  the  vicinity  of  Charleston  until  December,  when  he  was  com- 
pelled by  the  cold  weather  and  sickness  to  desist.  To  the  great  regret 
of  all  his  associates  in  the  work,  his  sickness  terminated  in  death  a  few 
days  after  the  close  of  the  year.  .  By  his  death  the  division  has  lost  a 
faithful  and  enthusiastic  worker. 

His  explorations  in  Kanawha  Valley  brought  to  light  the  fact  that 
here  is  one  of  the  most  extensive  and  interestmg  groups  of  works  in 
the  United  States.  Although  the  exploration  of  this  group  is  not  yet 
complete,  it  is  sufficient  to  demonstrate  beyond  reasonable  doubt  that 
the  people  who  constructtsd  the  works  of  this  locality  built  the  Grave 
Creek  mound,  or  were  intimately  related  to  the  authors  of  that  noted 
tumulus.  There  are  also  found  some  strong  indications  that  they  were 
related  to  the  authors  of  the  ancient  works  of  the  Scioto  Valley. 

Mr.  Middleton  continued  operations  in  Arkansas  until  the  approach 
of  summer,  assisted  for  some  of  the  time  by  Mr.  L.  H.  Thing.  During 
tlie  remainder  of  the  summer,  the  fall  months,  and  until  the  approach 
of  extreme  cold  weather,  he  was  engaged  in  exploring  the  works  of 
Knox  County,  Ohio.  Since  that  time  his  field  of  operations  has  been' 
Arkansas. 

Dr.  Palmer  was  engaged,  during  the  six  months  of  the  year  he 
remained  with  the  division,  chiefly  in  Alabama,  and  in  Early  County, 
Georgia. 

Previous  to  his  appointment  as  permanent  assistant  Mr.  Began  was 
employed  in  Northern  Georgia,  principally  in  exploring  the  celebrated 
Etowah  group  in  Bartow  County.  This  examination  brought  to  light 
some  of  the  most  remarkable  mound  relics  so  far  discovered  in  the 
United  States.  These  consist  of  very  thin,  evenly  wrought  sheets  of 
copper,  on  which  are  impressed,  as  regularly  as  though  done  with  me- 
tallic dies  or  by  means  of  machinery,  figures  bearing  strong  resem- 
blance to  the  Mexican  and  Central  American  designs.  The  conditions 
under  which  these  were  found  leave  no  doubt  that  they  were  placed  in 
the  mounds  when  they  were  built,  and  not  subsequently.  Here  also 
was  found  part  of  a  stone  bust  of  nearly  life  size,  and  the  broken  arm  of 
another  stone  image,  also  but  little  less  than  life  size. 

During  the  latter  part  of  the  summer  and  until  the  beginning  of  win- 
ter, Mr.  Began  was  engaged,  in  connection  with  the  Bev.  J.  P.  Mac- 
Lean,  in  examining  and  exploring  the  ancient  monuments  of  Butler 
County  and  adjacent  regions  of  Southern  Ohio. 

Mr.  Charles  Smith  was  employed  during  the  month  of  November  in 
examining  the  ancient  quarries  of  ^^  Flint  Bidge,"  Ohio,  and  making  col- 
lections to  illustrate  the  various  stages  in  the  aboriginal  manufacture 
of  flint  Implements.    Tbe  coUectioa  made  is,  perhaps,  the  most  oom* 


Digiti 


zed  by  Google 


REPORT   OP   THE   SECRETARY.  69 

pleto  in  this  particular  line  of  any  single  one  so  far  made  in  this  conn- 
try. 

Daring  the  year  nearly  five  thousand  specimens  were  collected. .  The 
data  obtained  bearing  oa  the  questions  relating  to  the  origin  and  uses 
of  the  ancient  monuments  of  'Sotth  America,  and  the  habits,  custonis, 
and  culture-status  of  the  people  who  constructed  them,  are  very  impor- 
tant, and  will  throw  much  additional  light  on  these  interesting  prob- 
lems. The  number  of  whole  and  uninjured  vessels  of  clay  collected 
by  Messrs.  Middleton,  Thin^,  and  Norris  is  much  larger  than  that  of 
the  preceding  year,  and  is  very  valuable  on  account  of  the  new  and  un- 
usual types  obtained.  The  collection,  of  copper  implements  and  orna- 
ments is  also  large  and  valuable. 

Although  the  pottery  obtained  by  Dr.  Palmer  in  Early  County, 
Georgia,  is  in  fragments,  it  is  of  special  value,  as  it  serves,  when  com- 
pared with  that  of  the  region  of  Flint  River  and  other  sections,  to  show 
that  this  southern  region  was  occupied  by  a  people  varying,  in  some 
respects  at  least,  from  those  of  the  other  portions  of  the  South. 

CollectioTis  from  Stone  Villages. — Etlinologic  and  archaeologic  re- 
searches among  the  Pueblo  Indians,  and  ancient  ruins  in  the  south- 
western Territories,  were  extensively  prosecuted  during  the  year.  Mr. 
James  Stevenson,  in  charge  of  a  party,  proceeded  to  Arizona  and  New 
Mexico  to  examine  special  localities  and  make  collections  of  objects 
illustrating  the  arts  and  industries  of  the  Indian  tribes  of  that  region. 
The  labors  of  this  party  resulted  in  a  collection  of  about  eight  thousand 
five  hundred  specimens  of  pottery,  stone,  and  other  domestic  implements, 
both  ancient  and  modern,  representing  nearly  all  phases  of  life,  art,  and 
industry  among  those  tribes.  A  portion  of  Mr.*  Stevenson's  party,  in 
charge  of  Mr.  F.  D.  Beckford,  made  explorations  among  the  ruins  of 
Ghaco  Canon  in  Northwestern  New  Mexico,  Caiion  de  Chelly  and  some 
of  its  branches,  the  cliff  dwellings  in  Walnut  Canon  in  Arizona,  and  a 
group  of  cave  dwellings  near  Flagstaff  in  the  same  Territory,  the  re- 
sults of  which  are  full  notes,  sketches,  and  photographic  illustrations 
of  the  ruins  examined.  The  remainder  of  this  party  was  divided  ;  one 
party  was  stationed  at  the  pueblo  of  Acoma,  in  charge  of  Mr.  Garlick, 
and  the  other  at  Zuni  in  New  Mexico.  The  party  at  Acoma  made  a 
collection  of  about  three  thousand  five  hundred  specimens,  consisting 
of  pottery  and  domestic  utensils  of  other  material,  such  as  stone,  hoca, 
bone,  wood,  and  woven  fabrics.  The  collection  from  the  pueblo  of 
Acoma,  though  not  embracing  so  great  a  variety  of  objects,  will,  how- 
ever, illustrate  nearly  all  the  phases  of  the  arts  and  industrial  pursuits 
of  those  Indians. 

The  collection  made  at  Zuni,  under  Mr.  Stevenson's  personal  super- 
vision, is  much  larger  than  any  heretofore  obtained  from  that  section 
of  the  Southwest,  and  includes  many  interesting  objects,  illustrative 
of  their  outdoor  ceremonies,  such  as  sacred  spring,  cave  and  shrine 
worship,  also  a  large  number  of  water-color  sketcrhes  illustrating  many 
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of  their  sacred  dances.  About  three  hundred  fetiches  were  also  ob 
tained,  representing  nearly  every  animal  and  object  held  in  high  esteem 
by  the  Zunis,  e.  g.,  banting  charms,  war  and  prey  gods.  A  series  of  {Pho- 
tographic views  was  also  made  of  the  sacred  springs,  wells,  monoments, 
picture-writings,  and  shrines  of  the  Zunis,  scattered  over  an  area  of 
about  75  miles  in  all  directions  from  Zuni,  and  a  collection  of  repre- 
sentative specimens  of  their  gods,  idols,  plume-sticks,  and  other  relig- 
ious objects  was  secured.  These  collections  have  already  been  received 
at  the  National  Museum,  where  they  will  be  arranged,  classified,  and 
described.  Full  notes,  detailing  the  observations  made  in  the  field,  as 
well  as  a  descriptive  catalogue  of  the  collections  made,  will  appear  in 
a  forthcoming  report  of  the  Bureau  of  Ethnology. 

Mr.  Victor  Mindeleff  was,  at  the  beginning  of  the  year,  in  charge  of 
a  party  collecting  pottery  at  Acoma,  K  Mex.  He  secured  and  shipped 
about  1,000  specimens  before  returning  to  Washington,  in  the  month 
of  February.  He  also  made  a  close  architectural  survey  of  the  village, 
securing  such  plans  and  data  as  were  necessary  for  the  preparation  of 
a  detailed  model.  In  August  h^  returned  to  Few  Mexico,  visiting  the 
Ghaco  group  of  ruined  pueblos  in  order  to  secure  detailed- plans,  pho- 
tographs, and  other  materials  for  the  preparation  of  models,  spending 
about  two  months  in  that  work.  In  October  he  made  a  survey  and 
measurements  of  the  large  Etowah  mound  near  Oartersville,  6a.,  pije- 
liminary  to  constructing  a  model  to  be  added  to  the  mound  series  of  the 
Bureau. 

Oeneral  Field  Studies, — In  the  beginning  of  1884  Mr.  Frank  H.  Gushing 
undertook  systematic  explorations  of  the  sacrificial  grottoes  and  votive 
shrines  of  the  Zunis  in  the  main  and  tributary  valleys  of  their  pueblos. 
In  and  upon  the  mesa  of  TSai  ycel  Ion  ne  or  Thunder  Mountain  alone, 
he  found  eight  of  these  depositories,  three  of  which  proved  to  be  entirely 
prehistoric,  the  others  partially  so.  On  the  hepd-lands,  both  north  and 
south  of  Zufii,  he  traced  eleven  additional  shrines,  and  near  both  Pes- 
cado  and  Nutria  found  others,  all  rich  in  ancient  remains.  More  im- 
portant than  any  of  these,  however,  were  three  caverns,  or  rock-shelters, 
situated  in  two  canons,  one  some  9  miles  east  of  Zuni,  the  other  south- 
east and  nearer  the  pueblo  by  3  miles.  Two  of  these  caves  were  of  a 
remote  date  as  receptacles,  one  containing  a  burial  cairn,  the  other  an 
extensive  accumulation  of  well-preserved  idols  of  war  and  rain-gods, 
symbolic  altar-tablets,  sacred  cigarettes,  long  and  short  prayer- wands, 
and  numerous  samples  of  textile,  cordage,  and  plume  work.  The  lat- 
ter deposit  was  the  more  important  in  that,  beside  being  still  used  and 
held  sacred  by  the  Zunis — Whence  clearly  referable  to  their  ancestry — ^its 
contents  evidently  connected  it  with  the  crater  and  cave-shrines  discov- 
ered by  Mr.  Gushing  on  the  Upper  Golorado  Ghiquito  in  1881,  and  de- 
scribed in  the  report  of  his  explorations  for  that  year.  As,  however,  he 
was  forced  to  visit  these  places  either  in  company  with  Indian  compan- 
ions or  by  stealth,  he  had  to  leave  his  rich  finds  undisturbed. 
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Porsning  his  explorations  southward,  he  discovered,  between  20  and 
30  miles  from  the  central  Zuni  valley,  not  only  two  caves,  containing 
sacrificial  remains,  but  also  a  number  of  cemeteries  of  undoubted  an- 
cient Pueblo  Indian  origin.  These  burial  places  yielded  perfect  crania 
and  well-preserved  vessels  of  earthenware,  and  in  all  respects  save  in 
extent  werQ  identical  with  those  of  Arizona  examined  and  reported  on 
by  him  during  the  spring  of  1883. 

He  explains  the  non-discovery  heretofore  of  Pueblo  burial  places  by 
the  fact  that  the  primitive  house-building  Indians,  although  they  at 
first  practiced  burial  by  interment,  must  have  carried  the  remains  of 
their  dead  (judgingby  the  cemeteries  under  discussion)  to  great  distances 
from  their  permanent  homes;  that  afterward,  when  the  present  methods 
of  terraced  communal  architecture  (induced  by  defiensive  confederations 
and  productive  of  conditions  and  populations  rendering  such  burials 
impracticable)  began  to  prevail,  "  water  sepullbre  "  came  into  vogue. 
This  was,  according  to  Zuni  tradition,  performed  by  cremating  the 
bodies,  then  carrying  the  remains  to  sacred  springs  or  lagunes  into 
which  they  were  cast  Mr.  Gushing  returned  to  Washington  in  the 
month  of  May. 

Mr.  H.  W.  Henshaw  visited  California  for  the  purpose  of  pursuing 
linguistic  studies  in  the  Santa  Barbara  family  of  languages.  The  ra- 
pidity wiatk  which  the  tribes  of  the  Southern  Galifornian  coast  died  away 
when  brought  under  the  sway  of  the  Spanish  missions  is  well  known, 
and  he  found  only  about  fifty  survivors  of  the  once  populous  tribes  of 
this  family.  Several  dialects  have  become  extinct.  He  visited  Monte- 
rey, San  Luis  Obispo,  Santa  Barbara,  and  Ventura  Counties,  and  ob- 
tained vocabularies  of  eight  distinct  dialects  of  this  family,  all  that  now 
survive.  Los  Angeles  and  San  Diego  Counties  were  visited  with  the 
view  to  determine  the  limits  of  the  Shoshonian  and  Yuman  families,  and 
several  vocabularies  of  each  family  were  collected. 

Mr.  Albert  S.  Gatschet  traveled  early  in  August  to  Port  Sill,  Ind. 
T.,  to  study  the  languages  of  the  Comanche,  Apache,  and  Kaiowa  Indians 
residing  there.  He  then  proceeded  to  Port  Worth,  Tex.,  where  he  ob- 
tained a  large  vocabulary,  with  texts  and  sentences,  of  the  Lipan  lan- 
guage, and  later  to  Fort  G-riffin  to  obtain  similar  information  from  the 
Tonkaway  Indians.  While  at  the  latter  place,  he  obtained  from  old 
Tonkaway  Indians  a  vocabulary  of  the  Karankawa  Indians,  a  tribe  said 
to  have  lived  over  fifty  years  ago  in  the  vicinity  of  Matamoros.  This 
appears  to  be  new  to  linguistic  science.  A  short  list  of  words  was  also 
obtained  bf  the  Han4me  language,  which  also  appears  to  belong  to  an 
extinct  tribe. 

Betnrning  to  Fort  Sill,  Mr.  Gatschet  obtained  further  linguistic  in- 
formation on  the  Kaiowa  language ;  and  after  going  to  Anadarko,  Ind. 
T.,  extensive  vocabularies  were  gained  from  Kaiowa,  Caddo,  Yatassi, 
and  Anadarko  Indians,  the  last  two  being  dialects  of  the  Caddo  lan- 
guage.   At  Austin,  Tex.,  historic  and  linguistic  information  relating  to 
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Indians  of  Texas  and  Oalifornia  was  foand  in  tho  State  library*  At  the 
close  of  the  year  he  was  still  at  Saint  Charles,  La.,  studying  and  collect- 
ing lingnistic  material  of  the  language  of  the  Atakapa  Indians. 

Eev.  J.  Owen  Dorsey  visited  the  Siletz  Agency,  Oregon,  in  August, 
1884,  to  gain  linguistic  and  other  information  respecting  the  tribes  in 
that  region.  When  he  retumed^  in  November,  1884,  he  brought  back 
the  following  vocabularies:  Athabascan  family^  Applegate  Creek,  Galice 
Creek,  Chasta  Costa,  Mikono  tunne.  Tutu  tunne  (arid  Joshua),  Yuk- 
witce,  Sixes,  Naltunne  tunne,  Chetcoe,  Smith  Biver,  Cal.,  and  Upper 
Coquille.  Ydkonan  family :  Siuslaw,  Umpqua,  Alsea,  and  Yaquina. 
Unclassified  vocabularies :  Takelma  or  Upper  Eogue  Eiver,  Molluk  or 
Lower  Coquille,  Klikitat,  Sasti.  Total,  nineteen  vocabularies,  ranging 
from  fifty  to  three  thousand  entries,  exclusive  of  phrase  and  grammatical 
notes.  He  also  obtained  materials  for  an  account  of  the  social  organi- 
zation of  some  of  these  Indians  in  villages,  which  appear  to  have  been 
clans,  illustrated  by  rough  maps,  showing  the  localities  of  such  villages. 
Mr.  Dorsey  also  gained  the  corresponding  Indian  names  from  several 
tribes  of  about  sixty  vegetal  products,  specimens  of  which  were  brought 
to  Washington  for  identification. 

Dr.  W.  J.  Hoffman  proceeded  early  in  August  to  Victoria,  B.  C, 
where  a  large  collection  of  sketches  of  Haida  totem-posts  and  carvings 
were  obtained,  in  connection  with  the  mytbs  which  they  illustrated. 
At  this  locality  attention  was  paid  to  the  burial  places  and  osteologic 
remains  of  the  nearly  extinct  Songhish  Indians.  Meeting  with  a  large 
party  of  Haida  Indians  at  Port  Townsend,  Wash.,  he  examined  a  large 
number  of  individuals  of  both  sexes  to  study  and  sketch  the  tattooed 
designs  with  which  they  were  profusely  decorated.  Definitions  and 
explanations  of  these  designs  were  obtained,  together  with  the  details 
of  the  process  employed  in  tattooing  by  the  Haidas,  as  well  as  the  other 
tribes  living  on  Puget  Sound,  Cape  Flattery,  etc.  A  collection  of  Es- 
kimoan  pictographs  and  ivory  carvings  were  also  copied  at  the  museum 
of  the  Alaska  Commercial  Company,  San  Francisco,  Cal. 

At  Santa  Barbara,  Cal.,  Dr.  Hoffman  discovered  several  interesting 
pain  ted.  records,  and  examined  a  number  which  have  not  yet  been  re- 
corded. These  records  are  usually  found  in  mountainous  country,  and 
near  passes.  Similar  records  were  also  visited  30  miles  northeast  of 
Los  Angeles,  Cal.,  and  at  Tule  Indian  Agency,  in  the  deep  valleys  on 
the  western  slope  of  the  Sierra  Nevada,  near  Porterville.  By  far  the 
greatest  amount  of  pictographic  material  was  collected  in  Owen's  Val. 
ley,  Cal.,  where  a  number  of  series  of  petroglyphs  are  scattered  over  an 
arid,  sandy  desert,  the  extremes  being  about  20  miles  apart.  Although 
nfany  of  the  characters  appear  to  resemble  some  of  the  figures  drawn 
by  the  Moki  of  Arizona,  the  greater  number  have  not  as  yet  been  noted 
from  any  other  portions  of  the  United  States. 

During  the  months  of  May  and  June  Mr.  W.  H.  Holmes  visited 
Mexico,  and  secured  m  uch  valuable  information  upon  the  relative  ages 
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of  the  ceramic  products  of  that  country.  His  collection,  coripisting  of 
several  hnndred  pieces  of  ancient  ware,  has  been  presented  to  the  Na- 
tional Masenm. 

Dr.  H.  0.  Yarrow  spent  the  months  of  August  and  September,  1884, 
in  the  Territory  of  Utah  to  prosecute  ethnologic  inquiries.  Several 
mounds  were  carefully  examined  at  Provo,  50  miles  south  of  Salt  Lake 
City.  These  did  not  aiford  any  specimens,  but  showed  the  manner  in 
which  the  former  Indian  inhabitants  of  the  Great  Salt  Lake  Valley  con- 
structed their  adobe  dwellings.  Prom  Provo  he  proceeded  west  to  a 
place  known  as  the  "Old  Government  Ranch,"  where  an  Indian  burial 
cave  was  discovered,  which  for  some  years  had  been  used  by  the  Gos- 
hute  Indians,  from  which  the  Indian  remains  were  removed.  From 
here  he  crossed  the  southern  limb  of  the  American  desert  and  reached 
the  settlement  of  Willow  Spring,  at  which  point  a  number  of  burial 
places  were  discovered,  giving  results  of , interest.  Thence  he  went  to 
Deep  Creek,  the  present  home  of  the  band  of  Goshute  Indians,  number- 
ing about  150  souls;  learned  from  them  the  meaning  of  many  of  their 
ceremonies  and  burial  rites,  and  obtained  a  collection  of  articles  of  na- 
tive manufacture.  A  similar  collection  with  information  thereupon  was 
obtained  from  the  band  of  Pahvants  at  Fillmore,  Utah. 

Mr.  Jeremiah  Curtin  prosecuted  studies  in  Indian  philosophy  and 
folk  lore  among  the  Senecas  in  Missouri,  during  the  month  of  Febru- 
ary, and  later  from  the  Shawnee  and  other  Algonkian  tribes  in  Mis- 
souri and  Indian  Territory.  In- June  he  visited  the  Seminole  Indians  in 
that  Territory  with  the  same  object  in  view,  and  in  October  proceeded 
to  Bedding,  Cal.,  where  he  continued  the  collection  of  myths  among 
the  !Nozi  Indians. 

2.  Office  WorJc. 

The  Director,  Maj.  J.  W.  Powell,  has  continued  the  work,  first,  of 
classifying  on  a  linguistic  basis  all  the  tribes,  remaining  and  extinct,  of 
Korth  America  5  second,  of  establishing  their  syuonomy  or  the  refer- 
ence of  their  many  and  confusing  titles  as  given  in  literature  and  com- 
mon u&age  to  a  correct  and  systematic  standard  of  nomenclature ;  and 
third,  of  the  ascertainment  and  display  on  a  series  of  charts  of  the  hab- 
itat of  all  t3ibes  when  first  met  by  Europeans  or  subsequent  periods 
Much  progress  has  been  made  in  this  undertaking,  recognized  as  essen- 
tial to  the  proper  study  of  Indian  anthropology. 

Col.  Garrick  Mallery  was  engaged  during  the  year  in  the  continued 
study  of  sign  language.  A  number  of  important  collections  of  gesture 
signs  were  procured  from  parts  of  the  United  States  not  before  thor- 
oughly explored  in  this  respect.  Collections  of  great  value  were  also 
obtained  from  Japan,  Asiatic  Turkey,  and  from  several  of  the  Polyne- 
sian groups.  The, increased  collection  of  material,  with  its  collation, 
indicates  that  while  one  system  of  gesture-speech  has  long  existed 
among  the  North  American  Indians,  it  is  not  to  be  regarded  as  one 
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ormal  or  absolute  langaage ;  several  groups  with  their  centers  of  origin 
being  indicated.  Five  of  these  groups  appear,  from  present  informa- 
tion, to  be  well  defined  as  follows:  First,  the  Arikara,  Dakota,  Mandan, 
Gros  Ventre  or  Hidatsa,  Blackfeet,  Crows,  and  other  tribes  in  Montana 
and  Idaho.  Second,  Arapaho,  Cheyenne,  t^ani,  Kaiowa,  Caddo, Wichita, 
Apache  of  Indian  Territory,  and  other  tribes  in  the  Southwest  as  far  as 
New  Mexico,  and  possibly  portions  of  Arizona.  Third,  Pima,  Yuma, 
Papago,  Maricopa,  Hualpai  (Yuman),  and  the  tribes  of  Southern  Cali- 
fornia. Fourth,  Shoshoni,  Banak,  Pai  Uta  of  Pyramid  Lake,  and  the 
tribes  of  Northern  Idaho  and  Lower  British  4Ilolumbia,  Eastern  Wash- 
ington, and  Oregon.  Fifth,  Alaska,  embracing  the  Southern  Innuit, 
Kenai  (Athabaskan),  and  the  lakutat  and  Tshilkaat  tribes  of  the 
TTilinkit  or  Koloshan  stock.  The  gestures  of  Alaskan  tribes  present 
marked  difference  to  any  of  the  southern  tribes. 

The  gestures  still  used  by  the  Indians  of  British  Columbia  and  the 
northern  part  of  Vancouver's  Island,  also  by  the  Iroquois  of  Canada, 
are  not  at  present  classed  in  any  group. 

In  the  comparison  made  between  the  gesture  signs  of  the  several 
bodies  of  speaking  men  and  between  those  groups  and  the  signs  of  deaf- 
mutes,  it  appears  that  variation  in  form  is  frequent,  while  identity  of 
system  is  preserved.  Not  only  do  many  of  the  particular  signs  of  deaf- 
mutes  in  America  differ  from  those  with  the  same  signification  in  some 
countries  of  Europe,  but  a  similar  disagreement  is  observed  among  the 
several  institutions  for  deaf-mute  instruction  in  the  United  States. 
When  the  diverse  signs  are  pufely  ideographic,  they  are,  however,  in- 
telligible to  all  persons  familiar  with  the  principles  of  sign  expression ; 
but  when,  as  frequently  occurs,  they  are  conventional,  they  cannot  be 
understood  without  the  aid  of  the  context,  or  without  knowledge  of  the 
special  convention.  The  similar  instances  of  diversity  among  the  In* 
dian  signs  are  so  numerous  that  a  vocabulary  confined  to  the  presenta- 
tion of  a  single  sign  for  each  of  the  several  objects  or  ideas  to  be  ex- 
pressed would  be  insufficient  and  misleading.  Variants  must  be  sup- 
plied with  designation  of  the  several  groups  using  them.  There  being 
no  single  absolute  language,  each  of  the  prevalent  forms  of  expression 
has  an  equal  right  to  consideration,  without  which  a  vocabulary  must 
either  be  limited  to  a  single  so-called  dialect,  or  become  the  glossary  of  a 
jargon.  For  this  reason  the  collation  of  the  gesture-signs  of  the  North 
American  Indians  for  scientific  examination  requires  minute  care,  and 
when  they  are  critically  compared  with  the  signs  of  other  speaking 
men,  ancient  and  modern,  and  with  those  of  deaf-mutes,  the  work  is 
much  protracted. 

Colonel  Mallery  ha,s  also  continued  the  study  of  pictographs,  and 
has  prepared  for  the  press  a  preliminary  paper  on  that  subject  intended 
to  guide  research  and  procure  collaboration.  The  •collection  of  picto- 
graphs has  been  largely  enriched  during  the  year,  especially  by  the 
discovery  of  six  forms  of  Dakota  Winter  Counts,  which  have  be^n  col- 
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lated  with  the  one  fonn  published  in  the  year  1877  by  Colonel  Mallery, 
nnder  the  title  of  "Calendar  of  the  Dakota  Nation."  The  wide  circu- 
lation of  his  paper  on  this  subject  was  the  means  of  obtaining  the  ad- 
ditional oopiesi  valuable  as  a  verification  and  for  correction,  and  also 
extending  over  a  longer  number  of  years  than  the  one  first  published. 
The  collected  Winter  Counts  now  furnish  a  large  amount  of  ethnologic 
information  wholly  apart  from  the  interest  attached  to  them  as  calen- 
dars. In  the  whole  of  these  studies  Colonel  Mallery  has  been  assisted 
by  Dr.  W.  J.  Hoffman. 

Mr.  Frank  H.  Cushing,  on  his  return  to  Washington  in  the  spring  o( 
1884,  renewed  his  work  of  the  classification  of  his  material  obtained  in 
the  field  and  its  preparation  for  publication.  He  completed  an  essay 
on  the  culture-growth  of  the  Zunis,  as  illustrated  by  studies  of  the 
Pueblo  pottery,  and  has  prepared  a  paper  on  the  ancient  province  of 
Oibola,  and  the  Seven  Cities,  with  explanation  of  the  architectural 
types  in  the  Southwest,  and  the  social  institutions  connected  with  the 
several  periods  of  that  architecture.  He  has  also  arranged  his  copious 
notes  on  the  myths  and  folk-lore  of  the  Zuiiis. 

The  preparation  of  the  Bibliography  of  North  American  Linguistics 
by  Mr.  James  C.  Pilling  was  continued  during  the  year.  There  were 
received  from  the  printer  during  the  year  proof-sheets  of  pages  839- 
1135,  and  these  were  distributed  to  various  gentlemen  throughout  this 
country  and  others  for  examination  and  criticism.  Among  them  were  * 
Senor  Joaquin  Garcia  Icazbalceta,  of  the  city  of  Mexico  ^  Mr.  Wilber- 
force  Eames,  of  New  York  City,  and  Drs.  J.  G.  Shea,  of  Elizabeth,  N. 
J»,  D.  G.  Brinton,  of  Media,  Pa.,  and  J.  Hammond  Trumbull,  of  Hart- 
ford, Conn.,  from  all  of  whpnr  valuable  information  was  obtained. 
During  the  latter  part  of  October  and  the  early  part  of  November 
Mr.  Pilling  made  a  brief  trip  to  New  England,  visiting  several  libraries 
in  Boston  and  Providence  for  the  purpose  of  clearing  up  a  number  of 
doubtful  bibliographic  points. 

Mr.  H.  W.  Henshaw  was  engaged  during  the  earlier  part  of  the  year 
in  assisting  the  Director  in  the  work  of  the  classification  of  the  lan- 
guages of  the  North  American  Indians.  The  large  number  of  vocab- 
ularies of  Indian  languages  which  have  been  collected  from  time  to. 
time,  and  the  recent  increased  activity  in  the  direction  of  linguistic 
studies,  imperatively  require  that  a  classification  shall  be  made  upon 
a  more  comprehensive  and  satisfactory  basis  than  has  hitherto  been 
done.  The  confusion  of  nomenclature  observable  in  previous  classifi- 
cations, and  the  perplexities  to  the  linguistic  student  resulting  there- 
from, are  universally  recognized.  Since  Gallatin's  classification  of  1836 
the  grouping  of  linguistic  families  has  undergone  great  changes  at 
the  hands  of  successive  authors  in  accordance  with  ponflicting  views 
held  by  them,. and  the  families  have  been  named  and  renamed  with 
little  or  no  reference  to  the  names  previously  given.  It  is  believed 
that  in  linguistic  as  in  zoologic  classification  priority  of  name  is  the 


Digiti 


zed  by  Google 


76  REPORT  OP   THE   SECRETARY. 

only  safe  rule  to  follow,  and  carefnl  examination  of  all  the  literature 
pertaining  to  Indian  linguistic  classification  with  a  view  to  a  deter- 
mination of  the  name  first  employed  for  a  family,  together  with  care- 
fully-compared tables  of  synonymy,  was  therefore  indispensable.  In 
the  work  indicated,  Mr.  Henshaw  prepared  a  system  tDf  tables  on  the 
principle  explained,  and  in  connection  with  them  a  brief  account  of  the 
literature  bearing  on  the  subject. 

Prof.  O.  T.  Mason  finished  compiling  the  census  of  Indian  education 
from  the  time  of  the  foundation  of  the  Government,  and  collected  ad- 
ditional material  for  a  grammar  and  dictionary  .of  the  Ohahta  language. 

Mr.  W.  H.  Holmes  has  been  engaged  during  the  year  in  carrying  for- 
ward his  studies  of  American  ceramics,  and  has  made  much  progress 
in  the  classification  and  arrangement  of  the  collection  of  pottery  in  the* 
l^ational  Museum.  He  has  also  prepared  a  paper  upon  the  fine  collec- 
tion of  mound  pottery  in  the  museum  of  the  Academy  of  Sciences  at 
Davenport,  Iowa,  which  will  appear  in  the  Fourth  Annual  Beport  of 
the  Bureau.  For  the  same  volume,  he  has  completed  a  paper  upon  the 
origin  and  development  of  form  and  ornament  in  the  ceramic  art,  with 
copious  illustrations.  Mr.  Holmes  remains  in.  charge  of  the  department 
of  illustrations  in  the  Bureau  of  Ethnology,  as  well  as  in  the  Geologi- 
cal Survey,  and  has  made  good  progress  in  elevating  the  standard  of 
work.  He  has  also  had  charge  of  the  preparation,  of  the  exhibits  of  the 
Bureau  of  Ethnology  and  of  the  Geologic  Survey  for  the  exposition  at 
Kew  Orleans. 

Mr.  0.  0.  Eoyce  continued  his  examinations  into  the  primal  title  of 
the  different  Indian  tribes  to  lands  within  the  limits  of  the  United 
States,  and  the  methods  employed  by  the  United  States  authorities  in 
securing  from  such  tribes  a  relinquishment  of  their  title  to  such  lands. 
Special  attention  was  given  to  compiling  the  data  in  connection  with 
the  extinguishment  of  the  Indian  title  to  lands  within  the  present  limits 
of  Oregon,  Washington  Territory,  California,  Arizona,  New  Mexico, 
Nevada,  Utah,  Idaho,  Wyoming,  Montana,  Dakota,  Texas,  Minnesota, 
Kansas,  and  Nebraska.  The  investigations  before  commenced  in  other 
States  have  also  been  completed,  and  it  is  expected  that  the  entire  work 
will  be  ready  for  publication  within  the  year  1885. 

Eev.  J.  Owen  Dorsey,  when  not  in  the  field,  made  many  entries  for 
an  Osage-English  dictionary,  and  for  a  Kansas-English  dictionary,  pre- 
pared Osage  and  Kansas  native  texts  with  free  and  interlinear  transla- 
tions, and  entries  for  the  Egiha-English  dictionary.  He  also  prepared 
articles  on  Kansas  War  Customs,  and  Migrations  of  certain  Siouan 
tribes,  each  one  illustrated  by  charts.  A  manuscript  Musquito  diction- 
ary was  examined  and  criticised.  After  December  1, 1884,  he  collated 
the  following  vocabularies  gained  in  Oregon,  viz :  Takelma,  Sasti,  Ap- 
plegate  Creek,  Chasta  Costa,  Galice  Creek,  Mulluk,  Siuslaw,  Uropqua, 
Vaquina,  Klikitat,  and  Smith  Eivcr,  California.  He  also  prepared  a  list 
of  the  villages  obtained  from  the  tribes  at  the  Siletz  Agency,  Oregon. 
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Mr.  Albert  S.  Gatscbet,  before  proceeding  to  the  field,  as  above  men- 
tioned, was  occupied  in  reading  proof  of  his  Klamath  dictionary;  the 
second  or  English-Klamath  part,  and  in  correcting  and  largely  rewriting 
the  manuscript  of  his  Klamath  grammar  from  the  copious  notes  made 
during  the  printing  of  the  text  and  the  dictionary. 

Mrs.  Erminnie  A., Smith  continued  her  special  study  on  the  different 
Iroquoian  dialects.  The  Mohawk  words  previously  translated  from 
the  dictionary  of  Marcoux  were  all  recopied  and  their  literal  meaning 
given,  as  were  also  over  6,000  words  in  the  Tuscarora  dialect.  She 
also  prepared  several  studies  upon  pronouns  and  other  parts  of  speech, 
for  use  in  the  introduction  to  her  Iroquoian  dictionary,  which  is  in  course 
of  preparation. 

Dr.  H.  0.  Yarrow,  acting  assistant  surgeon,  U.  S.  A.,  during  the  part 
of  the  year  in  which  he  was  not,  as  elsewhere  reported,  engaged  in  field 
work,  continued  his  investigations  into  the  mortuary-  customs  of  the 
Korth  American  Indians ;  maintaining  the  large  correspondence  relat- 
ing thereto,  and  arranging,  with  a  view  to  publication,  the  large  amount 
of  material  collected  by  him  subsequent  to  his  preliminary  paper  on  the 
above-mentioned  subject. 

Mr.  Victor  Mindeleff  was  occupied,  when  not  in  the  field,  in  the  prep- 
aration of  a  map  of  Canon  de  Ohelley  and  its  branches,  from  the  data 
obtained  in  the  field  during  the  last  season,  for  the  purpose  of  showing 
the  relation  of  the  large  number  of  cliff  ruins  (the  plans  of  which  had 
been  obtained)  to  the  topography  of  the  canons.  He  also  continued  the 
work  of  modeling  the  Moki  villages,  which  had  been  interrupted  by  his 
field  trip,  in  a  series  of  models  illustrating  ancient  pueblos  and  cliff 
ruins,  prepared  by  him  for  the  New  Orleans  Exposition. 

UNITED  STATES  GEOLOGICAL  SUEVEY. 

• 

Although  separate  in  organization  and  management,  the  Smithsonian 
Institution  and  the  Geological  Survey  have  enjoyed  at  all  times  such 
close  personal  and  official  relations  that  it  has  been  customary  to  in- 
clude a  summary  of  the  yearly  operations  of  the  Survey  in  the  annual 
report  of  the  Institution.  In  pursuance  of  this  custom  such  a  summary, 
furnished  by  Maj.  J.  W.  Powell,  the  Director  of  the  Survey,  is  appended 
hereto. 

The  increased  appropriation  for  the  Geological  Survey  for  the  fiscal 
year  1883-'84  made  improved  organization  and  greater  expansion  possi- 
ble. To  the  former  nothing  contributed  more  than  the  obtaining  of 
suitable  office  accommodations-«-a  want  long  felt,  and  finally  rendered 
imperative  by  the  enlargement  of  the  Survey.  Formerly  the  Director's 
office  and  executive  force  were  in  one  place,  the  quarters  of  the  geolo- 
gists and  geographers  in  another,  while  many  divisions  that  should 
havei)een  in  Washington  under  the  immediate  supervision  of  the  Di- 
rector were  scattered  in  remote  cities,    This  unsatisfactory  conditioa 
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of  affairs  was  ended  by  secnring  a  lease  of  the  Hooe  iron  bailding,  a 
large  fire-proof  stmctore  on  F  street,  to  which  the  Survey  force,  with 
the  exception  of  the  chemists  and  paleontologists,  was  removed  in  Octo- 
ber. As  this  bailding  did  not  offer  laboraUny  facilities,  the  chemists 
were  permitted,  throngh  the  kindness  of  the  Director  of  the  National 
Museum,  to  occupy  the  northeast  pavilion  left  vacant  by  the  removal 
of  the  Director's  office,  while  the  paleontologists  retained  their  old  rooms 
in  the  Museum,  it  being  impracticable  to  separate  them  from  their  col- 
lections, to  which  constant  reference  must  be  made,  and  which  by  law 
are  installed  in  the  Museum.  As  these  gentlemen  also  serve  in  the 
capacity  of  honorary*curators  in  the  Museum,  this  arrangement  seems 
especially  appropriate. 

Before  taking  up  the  specific  items  of  survey  work,  it  is  most  gratify- 
ing to  refer  to  the  friendly  relation  subsisting  between  the  various  State 
surveys  and  the  Geological  Survey,  and  especially  to  the  active  co-oper- 
ation of  many  of  the  former  with  the  latter  in  its  efforts  to  include  the 
whole  country  in  its  geologic  investigations. 

The  detailed  statements  which  follow  under  the  heads  of  Oeography, 
Gteology,  Paleontology,  Chemistry,  Statistics,  Publications,  and  GoUec- 
tions,  indicate  satisfactory  progress  made  during  the  year. 

For  purposes  of  general  reference  it  was  found  desirable  to  retain  the 
Divisions  of  the  North  Atlantic,  South  Atlantic,  North  Mississippi, 
South  Mississippi,  Bocky  Mountains,  and  Pacific.  The  Division  of  tbo 
Oreat  Basin  was  abandoned,  it  being  necessary  to  withdraw  Mr.  6.  K. 
Gilbert  therefrom  and  place  him  in  charge  of  the  Division  of  the  South 
Atlantic.  For  convenience  of  topographic  reference  these  large  areas 
are  ^gain  subdivided  into  districts  such  as  <'New  England,"  ^^Appala- 
chian," &c. 

aEoaRAPHY. 

In  the  geographic  work  of  the  Survey  it  is  constantly  borne  in  mind 
that  it  is  only  possible  to  carry  out  the  intent  and  purpose  of  the  law 
requiring  the  construction  of  a  geologic  map  of  the  United  States,  by 
first  preparing  an  accurate  topographic  map  which  can  be  placed  in  the 
hands  of  the  field  geologists.  In  pursuance  of  this  policy,  as  soon  as 
the  material  of  the  previous  season  had  been  reduced  to  permanent 
form,  active  preparations  were  made  for  field  work  with  an  increased 
and  more  effective  force.  As  soon  after  July  1,  as  practicable,  27  topo- 
graphic parties  were  organized  and  took  the  field  under  the  guidance  of 
their  respective  chiefs. 

Division  of  the  North  Attantio 

New  England  District. — Encouraged  by  the  topographic  work  begun 
in  Massachusetts  during  the  previous  season,  the  legislature  of  that 
comwonwealth  appropriated  the  sum  of  $40,000  for  the  fhrther  prosecu- 
tion of  the  work  in  connection  with  the  Geological  Survey.    In  view  of 
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this  fact  the  number  of  field  parties  was  increased  to  four.  This  neces- 
sitated greater  supervision,  and  iu  order  that  the  inauguration  of  the 
survey  upon  this  more  comprehensive  plan  might  be  made  under  the 
most  auspicious  conditions,  its  general  management  was  undertaken  by 
the  Chief  Geographer  of  the  Survey,  Mr.  Henry  Gannett.  The  season's 
work  included  the  counties  of  Hampshire,  Bristol,  I^orfolk,  and  Ply- 
mouth, and  embraces  an  area  of  658  square  miles. 

New  Jersey  I>istrict, — Under  arrangements  very  similar  to  those  en- 
tered into  with  Massachusetts  a  survey  of  l^ew  Jersey  w^  commenced, 
and  one  topographic  party,  aided  by  two  subordinate  parties,  was  as- 
signed to  the  work.  Professor  Cook,  State  geologist,  kindly  under- 
took the  direction  of  this  force.  With  the  exception  of  a  small  area  iu 
Sussex  County  all  the  northern  counties  had  been  completed  under 
State  direction.  During  the  field  season  Sussex,  was  finished  and  con- 
siderable progress  made  in  Monmouth  and  Ocean  Counties.  The  area 
surveyed  up  to  December  31  was  1,082  square  miles. 

AppaUichian  District. — ^During  the  previous  season  the  chief  geogra- 
pher of  the-  Survey  had  given  much  of  his  time  to  the  supervision  of 
the  work  of  his  district.  His  withdrawal  to  New  England  made  it 
necessary  to  secure  the  services  of  some  other  competent  geographer, 
and  Mr.  Gilbert  Thompson  wa^s  relieved  from  the  direction  of  the  Cali- 
fornia district,  and  placed  in  charge  of  the  Appalachian.  Before  the 
15th  of  July  the  large  force  assigned  to  this  district  was  organized 
into  seven  principal  parties  and  field-work  commenced.  These  parties 
operated  in  Eastern  Maryland,  Northeastern  and  Southwestern  West 
Virginia,  Western  Virginia,  Eastern  Kentucky,  Eastern  Tennessee, 
Eastern  North  Carolina,  and  in  Northern  Alabama  and  Georgia.  The 
total  area  covered  in  these  States  was  17,466  square  miles.  This  work 
required  the  construction  of  between  8,CK)0  and  9,000  square  miles  of 
triangulation  and  the  connection  of  portions  of  it  with  the  triangala- 
tion  of  the  Coast  and  Geodetic  Survey. 

Divisians  of  the  South  Mississippi  and  the  Rocky  Mountains. 

Heretofore  topography  was  undertaken  only  in  the  latter  division, 
but  the  increased  appropriation  i)ermitted  its  extension  into  the  former 
also.  As  Prof.  A.  H.  Thompson  had  previously  been  in  charge  of  the 
parties  iiuthis  region  the  additional  territory  was  also  placed  under  his 
management. 

Missouri  and  Kansas. — One  topographic  party  was  sent  into  each  of 
these  States,  and  in  addition  to  this  an  astronomic  party  took  the  field 
for  the  purpose  of  making  observations  from  which  to  determine  the 
positions  to  be  used  by  the  topographers  as  a  basis  for  their  work. 

In  anticipation  of  the  extension  of  the  survey  into  these  States,  much 
valuable  topographic  material  was  compiled  from  all  available  sources 
bc^fore  the  parties  left  for  the  West;  and,  as  in  many  cases  it  was  onlj 
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necessary  to  add  the  elements  of  relief  and  culture  to  the  plats,  rapid 
progress  was  made.  It  is  estimated  that,  not  less  than  15,000  square 
miles  were  covered  by  the  two  parties  during  the  season. 

Texas. — The  work  in  Texas  was  sucoessfally  inaugurated  about  Au- 
gust  1,  the  chiefs  of  three  parties  and  their  assistants  reporting  at  that 
time  at  Austin,  Tex.  As  no  work  had  heretofore  been  done  in  this  dis- 
trict, the  establishment  of  a  base-line  and  the  connection  of  the  trian- 
gulation  with  that  of  the  Coast  and  Geodetic  Survey  was  necessary. 
As  it  is  a  region  of  small  details,  and  this,  together  with  the  presence  of 
much  timber  and  embarrassing  atmospheric  conditions,  made  the  work 
tedious.  Nevertheless,  the  party  succeeded  in  covering  an  area  of 
4,000  square  miles. 

Arizona  and  Nevada. — ^Work  having  been  carried  on  in  this  region 
during  previous  years,  there  was  but  little  delay  in  puttiug  into  the 
field  the  three  parties— one  triangulation  and  two  topographic — assigned 
to  this  district.  As  this  is  the  region  peculiarly  favorable  to  topographic 
work,  the  unusual  area  of  36,900  square  miles  was  surveyed. 

Yellowstone  National  Park. — ^The  topographic  work  in  tbe  Park  re- 
mained in  the  charge  of  Mr.  John  H.  Eenshawe,  who,  with  three  parties, 
carried  forward  the  survey  from  the  points  where  it  was  discontinued  at  the 
close  of  the  last  season.  One  thousand  square  miles  were  added  to  the 
area  already  surveyed,  leaving  one-half  of  the  Park  yet  to  be  completed. 
This,  however,  is  a  rugged,  mountainous  district,  unfavorable  to  rapid 
work,  and  it  is  expected  that  future  progress  will  be  slow.  Recent  at- 
tempted legislation  concerning  the  Park  boundaries  and  the  relation 
thereto  of  settlers'  vested  rights  add  interest  to  this  survey. 

Division  of  the  Chreat  Basin. 

As  previously  stated,  geologic  work  in  this  division  was  discontinued. 
A  certain  amount  of  topographic  work  was  done,  however,  by  reason  of 
the  extension  of  the  survey  across  the  western  boundary  of  Arizona  iiito 
the  southern  part  of  Nevada — the  object  of  this  extension  being  to  unite 
large  areas  already  surveyed. 

Division  of  the  Pacific. 

Northern  California  District — Two  parties  were  slant  to  California  and 
placed  under  the  direction  of  Mr.  Mark  B.  Kerr,  who  in  previous  years 
had  been  in  charge  of  parties  under  Mr.  Gilbert  Thompson's  direction. 
In  addition  to  covering  3,700  square  miles,  detailed  surveys  of  375 
square  miles  within  this  same  area  were  also  made. 

At  the  closing  of  this  report  all  of  the  field  parties  were  not  in,  but 
sufiicient  data  are  at  hand  upon  which  to  base  the  close  estimate  that  an 
area  of  nearly  80,000  square  miles  was  surveyed  during  the  year.  The 
reduction  to  permanent  shape  of  this  material  will  be  taken  up  by  the 
different  divisions  immediately  upon  their  return,  and  will  be  completed 
before  the  close  of  the  fiscal  year. 
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GEOLOaY. 

For  some  time  it  had  been  the  wish  of  the  Director  to  extend  geo- 
logic investigation  into  certain  fields  which,  owing  to  limited  funds,  it 
had  not  been  possible  to  study.  It  is  very  gratifying  to  note  that  at 
the  beginning  of  the  fiscal  year  much  was  accomplished  in  this  direction 
by  the  addition  of  several  eminent  geologists  to  the  Survey  staff,  as 
well  as  by  securing  the  active  co-operation  of  others  whose  duties  would 
not  admit  of  their  assuming  additional  obligations.  The  former  will 
be  mentioned  specifically  in  referring  to  their  respective  fields  of  work; 
the  latter  include  such  well-known  scientists  as  Professor  Hall,  of  the 
Geological  Survey  of  New  York ;  Professor  Newberry,  of  the  School  of 
Mines,  Columbia  College,  New  York;  Professor  Safford,  of  the  Geolog- 
ical Survey  of  Tennessee;  and  Professor  Cook,  of  the  New  Jersey  State 
Survey. 

Srarth  Atlantio  Division.  ^ 

New  England  District. — ^The  discontinuance  of  the  trq,nscontinental 
survey  by  the  Northern  Pacific  Bailroad  left  Prof.  Eaphael  Pumpelly 
free  to  engage  in  other  lines  of  work,  and  his  services  were  secured  for 
the  direction  of  the  investigations  to  be  undertaken  primarily  in  the 
Archean  formations  of  the  Atlantic  slope.  The  general  plan  of  pro- 
cedure will  be  to  take  up  the  investigations  in  New  England  and  extend 
them  southward,  at  the  same  time  carefully  studying  the  many  other 
problems  connected  with  this  region.  In  pursuance  of  this  plan,  pre- 
liminary reconnaissances  were  made  in  New  England  towards  the  close 
of  the  current  year. 

Prof.  N.  S.  Shaler,  of  Harvard  University,  who  has  given  considera- 
ble attention  to  the  geology  of  New  England,  will  be  associated  with 
Professor  Pumpelly  in  this  task.  Pending  the  final  decision  as  to  the 
course  to  be  pursued,  Professor  Shaler  found  time,  with  the  aid  of  vol- 
unteer assistants,  to  study  the  geologic  history  of  Cape  Cod ;  to  con- 
tinue his  examination  of  the  Narragansett  coal  fields ;  to  examine  criti- 
cally 100  miles  of  the  main  shore  line,  obtaining  valuable  collections  of 
fossils  therefrom ;  to  make  observations  as  to  the  evidences  of  recent 
shorei-line  movements;  to  study  the  drift-sheet  of  this  region;  and  to 
bestow  some  attention  on  the  phenomena  connected  with  swamps. 

Much  information  concerning  the  geology  of  New  Jersey  had  already 
been  acquired  by  Prof.  George  H.  Cook,  the  State  geologist,  and  the  pub- 
lication of  the  material  provided  for  by  the  State.  Under  arrangements 
with  Professor  Cook  the  paleontology  of  New  Jersey  is  to  be  published 
hertofter  by  the  United  States  Geological  Survey.  A  reference  to  the 
paragraph  on  "Publications"  will  show  that  the  carrying  out  of  this  plan 
has  been  commenced  through  the  publication  by  theSurvey  of  Whitfield's 
"Brachiopoda  and  Lamelli branch  iata."  It  has  already  been  noted  that 
Professor  Cook,  in  addition  to  his  geologic  duties,  undertook  the  man- 
agement of  the  mapping  of  the  unsurveyed  portions  of  the  State. 
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South  Atlantic  Division. 

Appalaohian  District. — At  the  time  of  the  withdrawal  of  Mr.  G.  K 
Gilbert  from  the  District  of  the  Great  Basin,  he  had  in  course  of  prepara- 
tion  an  elaborate  memoir,  embodying  the  results  of  his  investigations 
concerning  the  ancient  Lake  Bonneville  and  its  boundaries^  while  his 
immediate  assistant,  Mr.  Eussell,  was  engaged  in  the  preparation  of  a 
like  report  ui)on  Lake  Lahontan  and  a  pai)er  upon  the  Mono  Basin.  For 
these  many  illustrations  had  be^i  made,  and  others  that  were  being 
drawn  required  constant  supervision.  Attention  to  this  materiaroccu- 
pied  much  of  Mr.  Gilbert's  time,  but  early  in  the  field  season  he  found 
opportunity  to  make  a  preliminary  study  of  the  structure  of  the  Appa- 
lachian system.  For  this  purpose  he  proceeded,  via  Lynchburg,  Va., 
to  Asheville,  ^.  0.  From  this  point  a  series  of  excursions  were  made  to 
Mount  Mitchell,  Roan  Mountain,  and  to  the  valleys  of  several  jof  the 
tributaries  of  the  French  Broad.  The  journey  was  then  continued  south- 
ward across  Tennessee,  and  as  far  into  Georgia  as  Ellijay.  While  the 
object  of  this  trip  was  the  general  study  of  the  history  of  the  Appala- 
chian system,  especial  attention  was  given  to  that  phase  of  it  which  is 
represented  by  the  ancient  base-levels  in  the  mountain  valleys.  Later 
in  the  season  Mr.  Gilbert  made  similar  observations  upon  the  terraces 
of  the  valleys  of  the  Passumpsic,  Connecticut,  and  Mohawk,  for  com- 
parative purposes.  In  the  mean  time,  he  sent  the  assistant  geologists, 
who  had  previously  acted  in  this  region  under  the  Director's  immediate 
instructions,  but  who  were  now  placed  under  his  direction,  to  make  a 
detailed  study  of  the  geologic  phenomena  of  the  Kanawha  Valley,  West 
Virginia,  of  the  country  in  the  vicinity  of  the  White  Sulphur  Springs, 
and  of  a  portion  of  the  great  valley  of  eastern  Tennessee.  At  the  close 
of  the  calendar  year  satisfactory  progress  was  reported  in  these  several 

fields  of  work. 

Division  of  the  North  Mississippi. 

Glacml  District. — A  summary  of  what  was  accomplished  by  Prof.  T. 
0.  Chamberliu  and  his  assistants  shows-  six  months'  of  office  duty  in 
connection  with  the  previous  season's  material  and  six  months  of  out- 
door work  in  extending  the  research  into  new  fields.  The  first  half  of 
the  year  was  given  to  the  preparation  of  a  paper  on  "  Requisite  and 
Qualifying  Conditions  of  Artesian  Wells,"  for  the  Director's  Fifth  An- 
nual Eeport,  a  report  upon  gravel  deposits,  and  the  collation  of  the  ob- 
servations made  upon  glacial  striation.  The  field  work  of  the  last  half 
of  the  year  included  (1)  an  expansion  of  the  previous  studies  of  the  drift- 
less  area  of  Wisconsin,  Illinois,  Iowa,  and  Minnesota;  (2)  the  continua- 
tion of  previous  work  in  Dakota,  more  particularly  the  detailed  study 
of  the  moraines  of  the  southern  part,  and  a  critical  examination  of  their 
relation  to  other  deposits ;  (3)  the  tracing  of  the  outer  limit  of  the  north- 
ern drift  from  the  point  to  which  it  had  been  previously  traced  in  Indi- 
ana westward  to  the  Mississippi  River ;  (4)  the  study  of  the  terraces  ot 


Digiti 


zed  by  Google 


BEPOBT   OF   THE    SECRETARY.  83 

the  Upper  Ohio  and  the  hypothetical  effects  of  ice  blockage ;  (5)  the 
more  complete  mapping  of  the  osars  of  Maine,  together  with  a  critical 
study  of  their  structure,  character,  and  relation ;  (6)  a  comparative  study 
of  glaciated  and  unglaciated  Archaean  knobs  which  occupy  an  isolated 
position  in  the  Silurian  district  of  Central  Wisconsin,  and  (7)  a  study  of 
the  northern  border  of  the  Missouri  Yalley  loess  and  its  relation  to  other 
members  of  the  Quaternary  series,  as  well  as  to  altitude,  topographic 
features,  and  drainage  systems. 

The  tracing  of  the  boundary  of  the  drift  and  loess  was  undertaken  by 
Professor  Ohamberlin  in  person.  The  limit  of  the  drift  will  be  indi- 
cated in  a  manner  by  the  statement  that  his  examination  carried  him 
across  Northeastern  Illinois,  Southern  Iowa,  Southeastern  and  Central 
Nebraska,  as  far  west  as  Denver,  Colo.,  thence  into  the  Yalley  of  the 
Arkansas  southward  across  Indian  Territory  to  Northern  Texas,  and 
thence  eastward  across  the  northern  part  of  Louisiana  to  the  flood- 
plains  of  the  Mississippi,  and  from  this  point  northward  through  West- 
ern Tennessee,  Kentucky,  and  Eastern  Missouri.  The  results  of  the  in- 
vestigations of  Professor  Chamberlin  and  his  assistants  will  appear 
from  time  to  time  in  the  form  of  monographs  and  bulletins. 

Lake  Superior  District. — OlBice  work  in  connection  with  the  investiga- 
tions of  this  division  occupied  the  time  of  Prof.  E.  D.  Irving  and  his 
assistants  until  the  weather  permitted  field  exploration,  which  was  at 
once  taken  up  and  continued  until  nearly  the  close  of  the  calendar  year. 
Professor  Irving's  line  of  research  lies  mainly  in  the  Cambrian  and 
Archaean  formations  of  the  Lake  Superior  region.  The  assistants  under 
bis  direction  were  employed  in  the  following  fields :  One  was  sent  to 
study  the  gneisses  and  granites  of  the  Minnesota  Yalley,  the  results  to  be 
used,  in  connection  with  data  obtained  last  season,  in  preparing  a  bnl- 
letin  on  the  gneisses  and  granites  of  Central  Minnesota  ^  another  was 
sent  to  the  Gogebic  Lake  country  of  the  northern  peninsula  of  Mich- 
igan for  the  purpose  of  connecting  the  Huronian  of  the  Penokee  region 
of  Wisconsin  with  that  of  the  Marquette  and  Menominee  regions  of 
Michigan ;  a  third  continued  the  studies  previously  made  in  the  region 
of  the  national  boundary  line  in  the  vicinity  of  Knife  Lake,  Mmne- 
sota — the  object  of  the  investigations  being  to  determine  the  rela- 
tion between  the  flat  lying  Animikie  and  the  more  northerly  folded 
schists ;  a  fourth  assistant  was  assigned  a  large  area  stretching  from 
Vermilion  Lake,  Minnesota,  northeastwardly  to  its  juncture  with  the 
region  in  which  the  party  just  referred  to  operated,  while  for  himself 
Professor  Irving  reserved  the  necessary  supervision  of  his  subordinate 
parties;  a  special  study  of  portions  of  the  Marquette  region  hitherto 
unexplored,  and  a  further  examination  of  the  exposures  along  the 
national  boundary -line,. in  the  neighborhood  of  the  Lake  of  the  Woods. 
The  various  parties  had  about  completed  the  task's  assigned  them  and 
returned  to  the  Madison  office  for  the  purpose  of  elaborating  the  results 
of  this  successful  fteld.  seaison,,  when  they  had  the  mistbrtune  to  lose 
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ipuch  of  the  labor  of  this  and  previous  years  by  the  fire  which  occurred 
in  the  Science  building  of  the  University  of  Wisconsin,  on  the  night  of 
December  1.*  This  conflagration  destroyed  most  of  their  collections, 
instruments,  and  field  equipage ;  seriously  damaged  their  field-notes, 
manuscript  text  and  accompanying  illustrations,  and  a  number  of  excel- 
lent field-maps  upon  which  the  geology  thus  far  determined  bad  been 
laid  down,  and  also  ruined  a  quantity  of  carefully-prepared  micro-sec- 
tions. At  the  time  of  the  fire,  Professor  Irving  and  his  assistants  had 
well  under  way  papers  upon  the  following  subjects :  (1)  Observations 
on  the  contact- line  between  the- western  sandstones  and  the  copper- 
bearing  series  on  Keweenaw  Point,  to  be  issued  jointly  by  Professors 
Irving  and  Chamberlin ;  (2)  Notes  on  the  preliminary  geologic  map  of 
the  region  bounded  by  Lake  Superior,  the  national  boundary-line,  and 
the  Saint  Louis  and  Vermilion  Elvers  j  (3)  The  geology  of  th^  region 
between  Gunflint  and  Knife  Lakes;  (4)  The  geology  of  the  region  west 
of  Knife  Lake  and  lying  between  the  national  boundary- line,  Vermilion 
Eiver,  and  the  Mesabi  Eange;  (5)  The  Penokee-Gogebic  iron-bearing 
series,  and  (6)  The  cherts,  jaspers,  and  iron  ores  of  the  Huronian  of 
the  Northwest.  Professor  Irving  and  his  assistants  at  once  set  about 
repairing  the  damage  done  by  the  fire,  and  while  it  will  be  possible  to 
reproduce  much  of  this  material,  delay  in  its  publication  must  neces- 
sarily follow. 

Bocky  Mountain  Division. 

Montana  District — Prof.  P.  V.  Hay  den  and  assistants  continued  in- 
vestigations in  Western  Montana.  The  special  field  o^  work  selected 
was  the  eastern  and  northern  sides  of  the  Gallatin  Valley,  the  west  side 
of  the  Bridger's  Eange,  and  the  country  in  the  vicinity  of  the  Forks  of 
the  Missouri  Eiver.  The  object  of  the  reconnaissance  was  the  comple- 
tion of  the  section  of  the  Silurian  and  Cambrian  formations  which  are 
so  well  exposed  in  this  region.  In  traveling  to  and  from  the  field  of 
work  a  careful  examination  was  made  of  the  springs  of  Western  and 
Southeastern  Montana,  Idaho,  and  Utah,  for  the  purpose  of  obtaining 
data  to  be  used  in  connection  with  the  list  of  mineral  springs  of  the 
United  States,  which  is  being  prepared  by  Dr.  A.  C.  Peale. 

The  publication  by  the  Geological  Survey  of  Canada  of  the  results  of 
investigations  in  British  Columbia  enabled  Dr.  Hayden  to  ascertain 
with  more  definiteness  the  relation  of  the  geology  of  the  region  being 
studied  by  him  to  that  of  the  country  extending  to  the  northward  into 
British  Columbia. 

Yellowstone  Parle  District.^-^By  the  last  of  June  Mr.  Arnold  Hague  and 
assistants  completed  office-work  in  connection  with  the  material  col- 
lected during  the  previous  season,  and  were  ready  to  take  the  field.  A 
reference  to  the  season's  work  in  detail  shows  that  it  was  only  by  adopt-* 
ing  a  comprehensive  plan  of  procedure  and  dividing  the  force  up  into 
small  parties  that  it  was  possible  to  make  the  most  of  the  short  field - 
season  in  the  Park.    A  careful  compilation  of  such  observations  as  had 
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been  made  from  time  to  time  upon  the  geysers  enabled  Mr., Hague  to 
institute  a  more  systematic  study  of  the  changes  and  modifications. 
Skilled  observers  were  kept  in  the  principal  geyser  basins,  and  as  far  as 
possible  the  more  remote  and  less  active  thermal  springs  were  visited 
and  the  phenomena  connected  therewith  carefully  noted.  Two  parties, 
one  of  which  was  under  Mr.  Hague's  immediate  direction,  made  a  pre- 
liminary study  of  the  Bast  Gallatin  Range,  which  forms  the  northwest 
boundary  of  the  Park  Plateau,  and  extends  from  Electric  Peak  south- 
ward to  Mount  Holmes.  Geologically  considered,  this  range  is  a  most 
interesting  one;  every  period  from  the  Silurian  to  the  Colorado  Creta- 
ceous being  represented  therein.  A  special  study  was  made  of  the 
Obsidian  cliffs,  and  later  in  the  season  the  volcanic  rocks  of  the  west 
shore  of  the  Yellowstone  Lake,  togetl^er  with  its  Quaternary  geology, 
glacial  phenomena,  and  ancient  terrace-lines,  were  carefully  worked  up. 

In  connection  with  the  geologic  investigations,  Mr.  Hague  also  made 
a  preliminary  examination  of  the  region  named  in  the  bill  before  the 
Forty-eighth  Congress  for  addition  to  the  Park  reservation. 

The  several  parties  were  compelled  by  reason  of  snow-storms  to  leave 
the  Park  by  the  middle  of  October.  Upon  returning  east  the  force  of 
this  division  were  removed  from  their  quarters  in  the  American  Museum 
of  Natural  History,  in  ]!^ew  York,  to  the  Survey  building,  in  Washing- 
ton. 

Colorado  District — During  the  winter  Mr.  S.  F.  Emmons  and  assist- 
ants made  further  study  of  the  material  collected  from  the  Silver  CliflF 
mining  district,  and,  as  soon  as  the  field  season  opened,  topographic 
and  geologic  work  was  taken  up  in  the  Gunnison  district.  In  connec- 
tion therewith,  and  in  order  that  a  better  understanding  might  be  ob- 
tained of  the  Colorado  Paleozoic  and  Mesozoic,  a  geologic  section  was 
made  along  the  Arkansas  Eiver,  in  the  neighborhood  of  Salida.  The 
result  of  the  season's  work  will  enable  the  geologists  to  lay  down  the 
geology  of  the  Gunnison  district  upon  the  map  of  the  region  which 
was  prepared  at  the  same  time.  As  soon  as  the  weather  made  further 
research  in  these  fields  impossible,  attention  was  turned  to  the  geologic 
phenomena  of  the  Denver  Basin,  especial  attention  being  given  to  the 
source  of  the  water-supply  of  its  artesian  wells.  The  investigations  in 
this  region,  dealing  as  they  do  with  the  mineral-bearing  formations, 
require  a  large  amount  of  laboratory  and  microscopic  work,  in  the  course 
of  which  some  very  interesting  discoveries  were  made  as  to  the  occur- 
rence of  minerals  both  in  combinations  and  in  localities  in  which  they 
were  not  supposed  to  exist.  The  results  of  these  investigations  of  the 
minerals  of  Colorado  will  appear  at  a  future  day  in  the  form  of  a  Bulletin. 

District  of  tlie  Pacific, — At  the  close  of  the  i)revious  annual  state- 
ment, the  investigations  of  Mr.  George  F.  Becker  and  his  assistants  in 
the  quicksilver  deposits  of  Sulphur  Bank  and  New  Idria,  California, 
were  sufficiently  near  completion  to  permit  the  entering  upon  new 
fields.    It  was  decided,  therefore,  to  take  up  the  study  of  the  Knoxville 
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district,  and  the  mines  in  the  vicinity  of  Steamboat  Springs,  to  be  fol- 
lowed later  by  an  examination  of  the  cinnabar  deposits  of  Ouadaloape 
and  ^ew  Almaden.  The  climate  of  Galifornia  makes  field-work  possi- 
ble at  all  times  of  the  year,  and  Mr.  Becker  kept  in  mind  the  desirability 
of  not  only  making  a  carefnl  study  of  the  surface  geology  of  the  area 
immediately  under  investigation,  but  also  of  utilizing  all  trips  to  and 
from  the  field  of  work  for  the  purpose  of  obtaining  a  thorough  knowl- 
edge of  the  general  geology  of  California,  and  its  relation  to  the  quick- 
silver deposits.  In  addition  to  this,  special  trips  were  made  whenever 
necessary  to  localities  thought  to  be  instructive  or  furnishing  any  clue 
to  the  solution  of  the  geologic  problems  of  this  region.  With  such  ends 
in  view,  the  construction  of  a  geologic  section  through  the  Coast  liange 
was  undertaken.  In  view  of  the  extensive  studies  made  by  Mr.  Becker 
and  his  assistants,  and  as  a  check  upon  their  conclusions  concerning  the 
age  of  the  quicksilver-bearing  rocks  of  the  Pacific  coast,  it  seemed  wise, 
before  proceeding  further,  to  have  some  competent  paleontologist  review 
the  results  obtained  by  the  State  survey  and  such  other  material  as 
had  been  procured  recently  by  Mr.  Becker.  Dr.  C.  A.  White  was  as- 
signed this  doty,  and  proceeding  to  California  he  first  made  a  study 
of  the  Chico,  Tejqn,  and  Miocene  groups,  and  then,  in  company  with 
Mr.  Becker,  visited  the  several  mining  districts  under  consideration, 
the  Cretaceous  and  Paleozoic  formations  of  Butte  County,  and  certain 
other  localities  on  the  McCloud  Eiver,  and  in  Shasta  and  Mariposa 
Counties.  They  then  proceeded  as  far  north  as  Eugene  City,  Oreg., 
for  the  purpose  of  examining  a  large  and  very  instructive  collection  of 
fossils  in  that  city. 

Much  microscopic  and  chemic  work  has  been  accomplished  in  the 
laboratory  of  this  division,  in  connection  with  the  cinnabar  investiga- 
tions. 

Assistant  Geologist  Curtis  completed  his  report  on  the  Eureka  min- 
ing district,  and  early  in  the  year  proceeded  to  Washington  to  superin- 
tend its  publication.  When  not  engaged  in  this  task,  his  time  was  de- 
voted to  experimenting  for  the  purpose  of  devising  improved  methods 
for  determining  minute  quantities  of  precious  metals  in  ores. 

Volcanic  Books. — Having  nearly  completed  the  manuscript  of  his 
memoir  on  the  Hawaiian  volcanoes,  Capt.  C.  E.  Dutton,  U.  S.  A.,  in 
pursuance  of  his  investigations  relative  to  volcanic  phenomena,  pro- 
ceeded to  Port  Wingate,  N.  Mex.,  in  July,  for  the  purpose  of  making 
a  thorough  examination  of  Mount  Taylor  and  its  vicinity,  a  region  which 
in  past  time  was  one  of  great  volcanic  activity.  In  the  mean  time  the 
investigations  previously  conducted  in  the  Cascade  Bange  were  not  for- 
gotten, and  Assistant  Geologist  Diller  spent  the  field  season  in  the 
neighborhood  of  Mount  Shasta  with  most  gratifying  results.  An  area 
embracing  400  square  miles  was  explored;  the  successive  lava-flows 
which  had  taken  place  from  the  main  crater,  as  well  as  from  the  many 
vents  upon  the  slopes  of  this  extinct  volcano,  were  traced;  the  limits  of 
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the  glaciers  and  the. accompanying  phenomena  were  determined  wilh  as 
much  accuracy  as  possible,  and  collections  were  made  which  enabled 
Mr.  Diller  to  indicate  on  the  map,  prepared  at  the  same  time  by  a  topo- 
graphic party,  the  distribution  of  the  material  forming  the  successive 
flows.  A  large  number  of  photographic  views  were  also  taken,  which, 
with  field-notes  and  sketches,  will  be  invaluable  in  setting  forth  the 
geology  and  topography  of  tlxis  interesting  region. 

Upon  Mr.  Diller^s  return  from  the  field,  a  well-equipped  petrographic 
laboratory  was  fitted  up  under  bis  direction  in  the  Survey  building, 
and  an  opportunity  thus  afforded  for  the  microscopic  study  of  the  col- 
lections of  the  various  divisions.  In  connection  with  this  laboratory  it 
was  found  possible  to  arrange  abundant  facilities  for  the  preparation  of 
micro-sections.  Under  Mr.  Diller^s  management  most  gratifying  results 
have  already  been  obtained  from  this  much-needed  acquisition  to  the 
Survey's  equipment.  In  the  last  quarter  of  the  year  alone  512  micro- 
sections  were  made. 

Coal-fields  of  the  Chreat  Sioux  Reservation. — On  January  3,  the  honora- 
ble the  Secretary  of  the  Interior  instructed  the  Director  of  the  Survey  to 
have  made  a  geologic  survey  of  the  Great  Sioux  Eeservation,  for  the 
purpose  of  determining  the  extent  and  value  of  such  coal-fields  as  might 
be  found.  It  was  not  practicable  to  undertake  this  task  until  the  spring. 
At  that  time  the  services  of  Mr.  Bailey  Willis  were  secured,  and  he,  with 
a  party,  was  sent  to  Dakota.  In  addition  to  the  geologic  investigations 
prosecuted  by  Mr.  Willis,  be  also  superintended  the  preparation  of  a 
map  of  2,000  square  miles,  embracing  all  of  the  area  in  which  it  was  ex- 
pected the  so-called  coal-fields  would  be  found.  Before  the  close  of  the 
ySar  Mr.  Willis  had  completed  his  report,  and  it  only  awaited  the  prepara- . 
tion  of  the  map  to  be  forwarded  to  the  Secretary  of  the  Interior.  While 
the  details  of  this  report  cannot  be  given  here,  it  may  be  briefly  stated 
that  the  coal-beds  were  found  to  be  confined  to  restricted  areas,  and  to 
be  of  but  little  if  any  value  for  commercial  or  domestic  purposes. 

Geologic  map  of  the  United  States. — ^The  geologic  map  commenced  in 
1883  was  completed  and  placed  in  the  hands  of  the  engraver.  It  was 
found,  after  collating  all  available  data,  that  our  knowledge  is  not  suffi- 
cient to  warrant  the  extension  of  geologic  colors  over  the  entire  territory 
of  the  United  States.  Accordingly,  California,  Oregon,  and  parts  of 
Montona,  Idaho,  l^evada,  Utah,  Arizona,  New  Mexico,  and  Texas  re- 
main uncolored. 

This  map  will  be  issued  in  two  editions  within  a  few  months.  The 
first  edition  will  be  colored  in  accordance  with  the  scheme  previously 
adopted  and  published  by  the  Survey.  It  will  form  one  of  the  plates  of 
the  Fifth  Annual  Report  of  the  Director,  and  a  brief  explanatory  statement 
will  accompany  it.  A  second  edition,  with  complete  explanatory  text, 
will  be  issued  as  a  bulletin.  In  this  edition  the  map  will  be  printed  in 
duplicate,  one  copy  colored  in  accordance  with  the  published  scheme 
and  the  other  in  accordance  with  a  scheme  now  under  consideration.    It 
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is  proposed  to  have  this  bulletin  in  readiness  for  presentation  before  the 
Berlin  meeting  of  the  Gongr^s  Geologiqne  Internatiolial  during  the 
coming  autumn. 

The  taxonoraio  scheme  is  essentially  that  published  in  the  report  for 
1883,  that  is,  as  follows : 
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The  sources  of  the  information  incorporated  in  the  map  are:  first, 
published  maps,  and  second,  manuscript  maps  prepared  for  the  Survey 
by  different  ofi&cial  and  amateur  geologists.  As  the  colors  have  not 
been  carried  beyond  the  boundaries  of  the  original  maps,  this  geologic 
map  may  be  regarded  as  an  accurate  representation  of  our  present 
knowledge  of  the  distribution  of  American  rock-groups. 

The  map,  together  with  the  explanatory  text,  was  prepared  by  Mr. 
W  J  McGee. 

Oeology  of  the  District  of  Columbia. 

The  investigation  of  the  superficial  deposits,  and  the  littoral  and 
fluviatile  terraces  of  the  District  of  Columbia  and  contiguous  territory, 
commenced  in  1883  by  Mr.  W  J  McGee,  were  continued.  A  recon- 
noissance  was  extended  over  an  area  of  1,000  square  miles  having  the 
District  of  Columbia  as  its  center.  In  addition,  short  journeys  to  the 
northward  and  southward  were  made  for  the  purpose  of  correlating  the 
deposits  with  those  already  known  in  other  localities ;  and,  with  the 
same  object  in  view,  the  literature  of  the  Orange  Sand  and  Stratified 
Drift  of  the  Gulf  States,  and  the  glacial  "  Quaternary,"  and  accociated 
deposits  of  the  Atlantic  States,  were  studied.  In  the  prosecution  of  his 
work  Mr.  McGee  found  it  necessary  to  extend  his  observations  into  the 
interior.  The  Potomac  was  followed  as  far  as  Cumberland,  Maryland, 
and  the  south  branch  of  that  river  explored  to  its  source  in  the  elevated 
tract  near  the  center  of  the  Virginias.  Then  crossing  the  main  range 
of  the  Alleghanies,  Mr.  McGee  descended  the  Cheat,  Monongahela,  and 
Ohio  to  Wheeling,  West  Virginia,  re-examining  the  base-level,  fluvia- 
tile, and  lacustral  terraces  already  noted  by  others  on  those  rivers. 
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Tbe  necessity  for  increasing  the  topographic  force  in  Few  England 
delayed  the  construction  of  the  map  of  this  area;  but  arrangements 
have  been  made  for  its  completion,  and  Mr.  McGee  will  thus  be  enabled 
to  present  in  comprehensive  form  the  complicated  phenoma  of  the  region 
which  he  has  under  study. 

PALEONTOLOaT. 

A  few  changes  were  made  in  the  distribution  of  the  work  of  the  pale- 
ontologic  corps,  looking  to  its  greater  systematization  and  effective- 
ness. Certain  independent  parties  which  had  previouslly  been  under 
the  immediate  instruction  of  the  director  were  assigned  to  duty  under 
the  chiefs  of  division,  and  the  paleontologic  corps  was  increased  by  the 
acquisition  of  Dr.  W.  H.Dall,  formerly  of  the  Coast  and  Geodetic  Survey. 

Vertebrates. — Prof.  O.  C.  Marsh's  personal  work  was  confined  to  the 
preparation  of  the  manuscript  and  illustrations  of  his  volumes  on  the 
Dinocerata  and  the  Sauropoda,  and  to  the  administrative  duties  of  his 
division.  The  former  monograph  was  about  ready  for  publication  at 
the  end  of  the  year.  Early  in  the  spring  four  field  parties  were  sient 
out,  two  to  the  Jurassic  beds  of  Wyoming,  one  to  the  same  horizon  in 
Colorado,  and  one  to  Northern  Kansas.  There  was  received  from  these 
parties  during  the  year  an  unusually  large  amount  of  material.  Their 
success  in  collecting  Pliocene  mammals  in  Kansas,  and  the  remains  of 
Dinosaurs  in  Colorado  and  Wyoming  was  marked — 119  boxes  having 
been  taken  from  one  locality  in  Kansas  alone.  Upon  the  approach  of 
the  winter  season  the  collecting  parties  were  transferred  to  Texas  where 
the  weather  is  such  as  to  permit  exploration  throughout  the  entire  year.  . 

Paleozoic  Invertebrates. — ^During  the  winter  months  Mr.  C.  D.  Wal- 
cott,  the  chief  of  this  division,  was  engaged  in  the  preparation  of  a  re- 
port on  the  Paleontology  of  the  Eureka  District,  to  accompany  the 
monograph  of  Mr.  J.  S.  Curtis  on  the  Silver-Lead  Deposits  of  this 
same  region.  « 

The  plan  of  field  work  for  the  summer  embraced  the  study  by  Mr. 
Walcott  in  person  of  the  Cambrian  system  in  Eastern  Kew  York  and 
Western  Vermont,  including  the  preparation  of  numerous  geologic  sec- 
tions and  the  collection  of  a  large  series  of  fossils  y  the  continuance  by 
Assistant  Geologist  Williams  of  his  investigations  in  the  Devonian  and 
Lower  Carboniferous  in  Western  New  York  and  Northern  Pennsylvania 
on  about  the  same  plan  as  that  pursued  in  1883,  and  the  sending  out  of 
collectors  to  obtain  fossils  from  the  Potsdam  and  Lower  Magnesian  form- 
ations of  Wisconsin  and  Eastern  Minnesota,  and  from  the  Cambrian  of 
Northern  Alabama.  The  latter  part  of  this  plan  was  satisfactorily  carried 
out,  but  in  the  midst  of  his  investigations  in  Vermont  and  New  York  Mr. 
Walcott  was  recalled,  in  conformity  with  the  wish  of  the  Honorable  the 
Secretary  of  the  Interior,  who  desired  that  a  competent  geologist  of  the 
Survey  be  designated  to  act  as  a  member  of  a  commission  to  examine 
supposed  coal-bearing  areas  on  the  White  Mountain  Indian  Eeservation, 


Digiti 


zed  by  Google 


90  REPOHT   OF   THE   8ECEETAKY. 

in  Arizona.  Upon  the  completion  of  the  field  work  in  connection  with 
this  duty,  Mr.  Walcott  proceeded  to  Texas  and  made  a  brief  stady  of  the 
Paleozoic  rocks  in  Burnet,  Llano,  San  Saba,  and  Lampasas  Counties. 
Though  the  study  of  these  areas  was  limited,  some  very  satis£gustory 
results  were  obtained.  After  his  return  from  the  south  it  was  too  late 
to  resume  the  investigations  which  he  had  abandoned  in  Vermont  and 
Sew  York. 

On  November  26  Mr.  Walcott's  report  on  the  Deer  Creek  coal-fields 
of  the  San  Carlos  Indian  Eeservation  was  forwarded  to  the  honorable 
the  Secretary  of  the  Interior. 

Mesozaic  Paleontology. — The  paleontologic  work  of  the  division  un- 
der the  direction  of  Dr.  O.  A.  White  included  the  examination  of  the 
collections  made  by  Mr.  Becker  on  the  Pacific  coast.  The  successful 
completion  of  this  task  has  already  been  noted  in  the  reference  to  that 
division.  Much  preliminary  work  in  connection  with  this  duty  was 
performed  by  Dr.  White,  and  to  this  and  to  the  study  of  his  own  col- 
lections he  gave  most  of  his  time  until  his  departure  for  the  West  in 
early  June. 

The  arrangement  of  fossils  for  installation**in  the  National  Museum — 
a  task  which  Dr.  White  superintends  by  reason  of  his  curatorship  in  the 
National  Museum — demanded  much  of  the  time  and  attention  of  his  as- 
sistants during  the  winter  season.  This  included  the  preparation  of  a 
catalogue  of  the  type-specimens  of  this  division  for  insertion  in  the  re- 
port of  the  Director  of  the  National  Museum. 

The  preparation  of  an  index-catalogue  of  the  Mesozoic  and  Cenozoic 
fossils  was  undertaken  by  Dr.  White,  and  such  satisfactory  progress 
made  that  it  is  believed  its  publication  in  1885  will  be  possible. 

On  the  opening  of  the  field  season  and  during  the  absence  jof  Dr. 
White,  collecting  parties  proceeded  to  such  localities  in  the  southern 
Appalachian  District  as  contained  formations  which  come  under  this 
division.  On  returning  from  California  in  September,  Dr.  Wliite  at 
once  began  the  preparation  of  a  report  upon  the  Pacific  x^oast  collec- 
tions.   This  was  about  completed  at  the  close  of  the  year. 

Cenozoic  Invertebrates, — ^A  systematic  study  of  the  Invertebrates  of 
the  Quaternary  has  long  been  an  unfilled  want  in  the  paleontologic 
work.  In  September  the  Survey  was  so  fortunate  as  to  secure  the 
services  of  Dr.  W.  H.  Dall,  who  immediately  entered  upon  his  duties. 
As  a  preliminary  step,  he  began  putting  the  large  collections  which 
had  accumulated  from  time  to  time  in  such  shape  that  while  under 
study  they  can  be  utilized  as  a  means  of  identification  for  incoming 
material.  This  task,  in  conjunction  with^the  necessary  attention  to  the 
routine  duties  connected  with  this  division  furnished  work  for  several 
months. 

Paleobotany. — No  field-work  was  ur dertaken  by  Prof.  L.  F.  Ward 
during  1884,  his  large  collections  made  heretofore  occupying  his  entire 
time  and  attention.    His  especial  line  <f  study  was  the  collections  ob- 
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fcaioed  by  him  from  the  region  of  the  Upper  Mississippi,  and  the  Yel- 
lowstone during  iLu  previous  summer.  In  connection  therewith  he 
also  undertook  the  compilation  of  a  general  compendium  of  paleobot* 
any ;  substantially  a  digest  of  the  history  and  present  status  of  the 
science.  Such  a  work,  dealing  largely  with  the  literature  of  the  sub- 
ject, has  come  to  be  very  important,  if  not  indispensable  to  the  proper 
utilization  of  American  material  in  geologic  work.  The  preliminary 
part  of  this  volume,  a  sketch  of  paleobotany,  illustrated  with  figures 
and  tables,  will  appear  in  the  Director's  Fifth  Annual  Eeport. 

Under  Professor  Ward's  direction  there  was  prepared  .a  catalogue  of 
the  species  of  fossil  plants  in  the  National  Museum,  thus  rendering  the 
collection  much  more  valuable  for  purposes  of  reference. 

Prof.  W.  M.  Fontaine's  plan  of  work  for  the  year  was  to  continue  his 
investigation  of  the  Mesozoic  fossil-plants  by  means  of  the  material  al- 
ready collected  until  the  opening  of  the  field  season,  and  then  to  make 
further  collections  from  this  formation  in  localities  to  the  north  and  east 
of  Fredericksburg,  Va.  The  latter  was  successfully  accomplished  in  a 
brief  tour,  and  Professor  Fontaine  then  returned  to  the  elaborating  of 
field-notes  and  the  describing  and  figuring  of  type  specimens. 

Though  engaged  in  the  special  lino  of  worlc  referred  to,  Professor 
Fontaine  also  made  a  careful  study  of  the  general  geology  of  the  regions 
visited  in  the  course  of  his^investigations.  He  believes  that  some  of 
his  discoveries  will  definitely  determine  the  status  of  certain  forma- 
tions whose  character  have  been  considered  uncertain. 

CHEMISTRY. 

The  effectiveness  of  the  laboratory  service  was  greatly  increased  by 
the  addition  to  the  force  of  several  experts  and  by  the  removal  of  the 
New  Haven  physical  laboratory  to  Washington.  This  latter  was  ren- 
dered possible  by  the  kindness  of  the  director  of  the  National  Museum, 
who,  as  previously  stated,  permitted  the  laboratories  to  occupy  the 
rooms  in  the  Museum  vacated  by  the  office  of  the  Director  of  the  Sur- 
vey. The  fitting  up  of  these  rooms  for  this  purpose  was  begun  in  Octo- 
ber, and  before  the  close  of  the  year  the  combined  forces  of  the  two 
laboratories  were  busily  at  work  again  under  Professor  Clarke's  direc- 
tion. 

During  the  year  there  were  made  a  large  number  of  analyses  of 
mineral  waters,  sediments  from  mineral  springs,  minerals  and  clays,  as 
well  as  a  large  number  of  assays  of  mineral-bearing  ores.  Original 
research  was  also  prosecuted.  This  included  new  methods  for  the  de- 
termination of  titanium  in  rocks,  for  the  determination  of  minute  quan- 
tities of  the  precious  metals  in  ores,  and  investigations  concerning  the 
precipitated  silicates  of  lime,  aluminum,  and  magnesium,  this  latter 
being  fundamental  to  the  study  of  the  natural  silicates. 

Upon  the  opening  of  the  field  season  Assistant  Chemist  Chatard  pro- 
ceeded to  North  Carolina  for  the  purposeof  obtaining -specimens  from 
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the  <^raDdain  fields  of  that  region,  and  Doctors  Gooch  ^nd  Hallock  were 
sent  to  the  Yellowstone  Kational  Park  to  make  special  stadies  of  the 
geyser  phenomena.  Bulletins  setting  forth  the  results  obtained  will  be 
issued  in  the  due  course  of  time. 

In  his  capacity  as  a  Curator  of  the  National  Museum,  Professor  Clarke 
gave  considerable  time  and  attention  to  the  arrangement  of  the  mineral- 
ogic  collection  to  be  exhibited  at  the  New  Orleans  Exposition. 

For  some  time  prior  to  the  removal  of  the  physical  laboratory  from 
New  Haven,  experiments  were  made  for  the  determination  of  high  tem- 
peratures by  means  of  thermo-electric  couples.  This  line  of  research  is 
of  importance,  opening  up,  as  it  does,  a  wider  range  of  investigation  than 
had  heretofore  been  possible. 

B^ore  the  close  of  the  year  there  was  sent  to  the  press,  a  Bulletin  by  Dr. 
Carl  Bams,  on  the  Electric  and  Magnetic  Properties  of  Iron-Carburets, 
the  result  of  laboratory  investigations. 

The  above  reference  to  chemic  work  does  not  include  analyses  and 
special  mineralogic  studies  made  by  such  divisions  of  the  Survey  as  it  is 
not  practicable  to  bring  to  Washington. 

'  STATISTICS. 

Mineral  Resources  of  the  United  States. — ^As  soon  as  it  became  practica- 
ble to  begin  the  collection  of  statistics  concerning  the  mineral  resources 
of  the  United  States  other  than  gold  and  silver,  the  preparation  of  a  sec- 
ond report  was  taken  up  by  Mr.  Albert  Williams,  jr.  While  this  report 
follows  the  general  form  and  scope  of  the  previous  volume,  and  is  in  itself 
complete,  from  a  statistical  and  trade  point  of  view,  it  complements  the 
latter  in  the  matter  of  description  of  localities,  metallurgic  processes,  &c. 
A  new  feature  will  be  the  introduction  of  a  series  of  graphic  tables  show- 
ing at  a  glance  the  progress  in  the  several  industries.  While  adding  but 
a  trifle  to  the  cost  of  the  publication,  this  scheme  contributes  greatly  to 
its  effectiveness. 

At  the  close  of  the  year  the  statistics  for  1883  were  in  shape  for  print- 
ing, and  progress  made  as  far  as  possible  in  the  collection  of  those  for 
1884.  As  soon  as  these  are  obtained  the  volume  will  be  ready  for  the 
printer. 

PUBLICATIONS. 

Believing  that  it  will  prove  of  value  to  the  many  readers  of  the  Smith- 
sonian Eeport,  for  purposes  of  reference,  there  is  appended  hereto,  in 
somewhat  condensed  form,  the  contents  of  the  circular  issued  by  the 
Survey  concerning  its  publications. 

The  publications  of  the  United  States  Geological  Survey  are  issued 
in  accordance  with  the  statute  approved  March  3, 1879,  which  declares 
that^ 

"  The  publications  of  the  Geological  Survey  shall  consist  of  the  an- 
nual report  of  operations,  geological  and  economic  maps  illustrating  the 
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resources  and  classification  of  the  lands,  and  reports  upon  general  and 
economic  geology  and  paleontology.  The  annual  report  of  operations 
of  the  Geological  Survey  shall  accompany  the  annual  report  of  the  Sec- 
retary of  the  Interior.  All  special  memoirs  and  reports  of  said  survey 
shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Di- 
rector, but  otherwise  in  ordinary  octavos.  Three  thousand  copies  of 
each  shall  be  published  for  scientific  exchanges  and  for  sale  at  the  price 
of  publication ;  and  all  literary  and  cartographic  materials  received  in 
exchange  shall  be  the  property  of  the  United  States,  and  form  a  part  of 
the  library  of  the  organization  :  And  the  money  resulting  from  the  sale 
of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

On  July  7, 1882,  the  following  joint  resolution,  referring  to  all  Gov- 
ernment publications,  was  passed  by  Congress  : 

•  <'  That  whenever  any  document  or  report  shall  1)e  ordered  printed  by 
Congress,  there  shall  be  printed,  in  addition  to  the  number  in  each  case 
stated,  the  '  usual  number'  [1,900]  of  copies  for  binding  and  distribu- 
tion among  those  entitled  to  receive  them." 

Under  these  general  laws  it  will  be  seen  that  none  of  the  Survey  pub- 
lications are  furnished  to  it  for  gratuitous  distribution.  The  3,000  copies 
of  the  annual  report  are  distribated  thi-ough  the  document  rooms  of 
Congress.  The  1,900  copies  of  each  of  the  publications  are  distributed 
to  the  officers  of  the  legislative  and  executive  departments,  and  to  stated 
depositories  throughout  the  United  States. 

Except,  therefore,  in  those  cases  where  an  extra  number  of  any  pub- 
lication is  supplied  to  this  ofllce  by  special  resolution  of  Congress,  as 
has  been  done  in  the  case  of  the  second,  third,  fourth,  and  fifth  annual 
reports,  or  where  a  number  has  been  ordered  for  its  use  by  the  Secre- 
tary of  the  Interior,  as  in  the  case  ol  Mineral  Eesources,  and  Dictionary 
of  Altitudes,  the  Survey  has  no  copies  of  any  of  its  publications  for  gra- 
tuitous distribution.  The  gratuitous  edition  of  the  Mineral  Eesources 
is  entirely  exhausted. 

ANNUAL  REPORTS. 

Of  the  Anonai  Beports  there  have  been  ah-eady  published : 

L  Firet  Annual  Report  to  the  Hon.  Carl  Schurz,  by  Clarence  King.  1880.  8°.  79 
pp.    1  map. — A  preliminary  report  describing  plan  of  organization  and  publications. 

n.  Report  of  the  Director  of  the  United  States  Geological  Survey  for  1880-'81,  by 
J.W.Powell.    1882.    8<^.    Iv,  558  pp.    61  pi.    1  map. 

III.  Third  Annual  Report  of  the  United  States  Geological  Survey,  188I-'82y  by  J. 
W.  PoweU.    1883.    8^.    xviii,  564  pp.    67  pi.  and  maps. 

IV.  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  1882-'83,  by  J. 
W.  PoweU.    1884.    8°.    xii,  473  pp.    85  pi.  and  maps. 

The  edition  of  the  Fourth  Annual  for  the  use  of  the  Survey  has  not  yet  been  deliv- 
ered.   The  Fifth  Annual  is  in  press. 

MONOGRAPHS. 

Of  the  Monographs,  Nos.  II,  III,  IV,  V,  YI,  and  VII  are  now  published,  viz : 

n.  Tertiary  History  of  the  Grand  Ca&o:i  Distriet,  with  atlas,  by  Clarence  E.  Dut- 

toD,  captain,  U.  8.  A.    1882.    4^.    264  pp.    42  pi.  and  fktl^ia  of  26  double  sheots  folio, 
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III.  Geology  of  the  Comstock  Lode  and  the  Wa«hoe  District,  with  atlas,  byOeorge 
F.  Becker.    1882.    4P.    xv,  422,  pp.    7  pi.  and  atlas  of  21  sheets  folio.    Price  |11. 

IV.  Gomstock  Mining  and  Miners,  by  Eliot  Lord.  1883.  4°.  xiv,  451  pp.  3  pi. 
Price  11.50. 

y.  Copper-bearing  Bocks  of  Lake  Superior,  by  Boland  D.  Irving.  1883.  4°.  xvi, 
464  pp.    29  pi.    Price  11.85. 

VI.  Contributions  to  the  knowledge  of  the  Older  Mcsozoic  Flora  of  Virginia,  by  W. 
M.  Fontaine.    1883.    40.    xi,  144  pp.    541.    54  pi.     Price  9105. 

VII.  Silver-lead  Deposits  of  Eureka,  Nevada,  by  Joseph  S.  Curtis.  1884.  4°.  xiii, 
200  pp.    16  pi.    Price  91.20. 

The  following  are  in  press,  viz : 

VIII.  Paleontology  of  the  Eureka  Distrct,  by  Charles  D.Walcott.  1884.  4°.  xiii, 
285  pp.    241.    24  pi.    Price  91.10. 

IX.  Brachiopoda  and  Lamellibranchiata  of  tho  Haritan  Clays  and  Greensand  Marls 
of  Kew  Jersey,  by  Robert  P.  Whitfield.     16H.    4°.    ix,  a38  pp.    35  pi. 

X.  Dinocerata.  A  Monograph  of  an  Extinct  Order  of  Gigantic  Mammals,  by  0th- ' 
niel  Charles  Marsh.    1884.    4°.    , pp.    pi. 

The  following  are  in  preparation,  viz : 

I.  The  Precious  Metals,  by  Clarence  King. 

Geology  and  Mining  Industry  of  Leadville,  with  atlas,  by  S.  F.  Emmons. 

Geology  of  the  Eureka  Mining  District,  Nevada,  with  atlas,  by  Arnold  Hague. 

Lake  Bonneville,  by  G.  K.  Gilbert. 

Sauropoda,  by  Prof.  O.  C.  Marsh. 

Stegosauria,  by  Prof.  O.  C.  Marsh. 

BfULLETINS. 

The  Bulletins  of  the  Survey  will  contain  such  papers  relating  to  the  general  pur- 
pose of  its  work  as  do  not  properly  come  under  the  heads  of  Annual  Reports  or  Mono- 
graphs. 

Each  of  these  Bulletins  will  contain  but  one  paper,  and  bo  complete  in  itself.  They 
will,  however,  be  numbered  in  a  continuous  series,  and  will  in  time  be  united  into 
volumes  of  convenient  size.  To  facilitate  this,  each  Bulletin  will  have  two  pagina- 
tions, one  proper  to  itself,  and  one  which  belongs  to  it  as  part  of  the  volume. 

Of  this  series  of  Bulletins,  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  and  10  are  already  published. 

1.  On  Hypersthene-Andesite  and  on  Triclioic  Pyroxene  in  Augitie  I(pcks,  by  Whit- 
man Cross,  with  a  Geological  Sketch  of  Buffalo  Peaks,  Colorado,  by  S.  F.  Emmona. 

1883.  8°.    42  pp.    2  pi.    Price  10  cents. 

2.  Gold  and  Silver  Conversion  Tables,  giving  the  coining  value  of- Troy  ounces  of 
fine  metal,  &c.,  by  Albert  Williams,  jr.    1883.    8°.    ii,  8  pp.    Price  5  cents. 

3.  On  the  Fossil  Faunas  of  the  Upper  Devonian  along  the  meridian  of  76°  30^,  from 
Tompkins  County,  New  York,  to  Bradford  County,  Pennsylvania,  by  Henry  S.  Williams, 

1884.  8°.    36  pp.    Price  5  cents. 

4.  On  Mesozoic  Fossils,  by  Charles  A.  White.  1884.  8°.  36  pp.  9  pi.  Price  5 
cents. 

5.  A  Dictionary  of  Altitudes  in  the  United  States,  compiled  by  Henry  Gannett. 
1884.    8°.    325  pp.    Price  20  cents. 

6.  Elevations  in  the  Dominion  of  Canada,  by  J.  W.  Spencer.    1884.    8°.    43  pp. 

Price  5  cents.    .    This  number  completes  Vol.  I  of  the  Bulletins,  and  contains 

th^  title-page,  table  of  contents,  and  list  of  ilbistrations  for  the  whole  volume. 

7.  Mapoteca  Geologica  Americana.  A  catalogue  of  geological  maps  of  America 
(North  and  South),  1752-1881,  by  Jules  Marcou  and  John  Belknap  Marcon.  1884. 
8°.     184  pp.    Price  10  cents. 

8.  On  Secondary  Enlargement's  of  Mineral  Fragments  in  certain  Rocks,  by  R.  D. 
Irving  and  C.  R.  Vanhise.     1884.    8^.    56  pp.    Price  10  cents. 

9«  A  Report  of  Work  done  in  the  Washington  Laboratory  during  the  fiscal  year 
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1883^84.    F.  W.  Claxke,  chief  ohemist;  T.  M.  Chatard,  assistant.    1884.    89.    40  pp. 
Price  5  cents. 

10.  On  the  Cambrian  Faunas  of  Korth  America.  Preliminarj  studies,  by  Charles 
D.  Walcott.     1884.    74  pp.    10  pi.    Price  5  cents. 

The  following  are  in  press,  viz : 

11.  On  the  Quaternary  and  Becent  Mollusca  of  the  Great  BajBin,  with  descriptions 
of  new  Ibrms,  by  B.  Ellsworth  Call ;  introduced  by  a  Sketch  of  the  Quaternary  Lak<  s 
of  the  Great  Basin,  by  G,  K.  Gilbert.    1884.    8°.    66  pp.    6  pi. 

12.  A  Crystallographio  Study  of  the  Thinolite  of  Lake  Lahontan,  by  Edward  S. 
Dana.    18^4.    SP.    34  pp.  •  3  pi. 

13.  Boundaries  of  the  United  States  and  of  the  several  States  and  Territories,  by 
Henry  Gannett.    1885.    8°.   pp. 

14.  The  Electrical  and  Magnetic  Properties  of  the  Iron-Carburets,  by  Carl  Barus 
and  Vincent  Strouhal.    1885.    OP.  pp. 

15.  Notes  on  the  Mesozoic  and  Cenozoic  Paleontology  of  California,  by  Charles  A. 
White.     1885.    8P.    pp. 

16.  The  Higher  Devonian  Faunas  of  Ontario  County,  New  York,  by  J.  M.  Clark. 
1885.   -8°.    pp.    3  pi. 

STATISTICAL  PAPERS. 

A  fourth  series  of  publications,  having  special  reference  to  the  mineral  resources  of 
the  United^States,  is  contemplated. 

Of  that  series  the  first  has  been  published,  viz: 
,    Mineral  Besources  of  the  United  States,  by  Albert  Williams,  jr.    1883.    8^.    xvii, 
813  pp.    Price  50  cents. 

The  second  will  shortly  be  ready  for  publication,  viz : 

Mineral  Statistics  of  the  United  States,  1883-'84. 

COLLECTIONS. 

Daring  the  year  the  collections  of  the  Survey  were  increased  by  the 
addition  of  317  boxes  of  rocks,  minerals,  and  fossils.  This  does  not  in- 
clade  the  collections  received  at  Kew  Haven  b^  Professor  Marsh  5  nor 
the  material  collected  by  certain  of  the  divisions  of  the  Survey  having 
permanent  headquarters  elsewhere  than  in  Washington,  and  held  by 
them  temporarily  for  study. 


UNITED  STATES  FISH  COMMISSION. 

As  in  previous  years,  1  include  in  my  report  to  the  Board  of  Eegents 
the  principal  facts  connected  with  the  work  prosecuted  by  the  United 
States  Fish  Commission  during  each  year,  as,  under  the  appointment 
of  the  President,  I  exercise  the  function  of  United  States  Fish  Com- 
missioner.  It  is  not  necessary  to  go  into  any  special  detail  in  this  con- 
nection, as  the  Beports  and  the  Bulletins  of  the  Commission  contain  a 
full  account  of  t)rogres8  during  the  year.  The  reports  for  1882  and  1883 
bring  the  subject  up  to  the  end  of  the  latter  year ;  and  the  continuation 
for  1884  consists,  for  the  most  part,  in  carrying  out  the  plans  already 
initiated  in  some  respects  on  a  larger  scale. 

Owing  to  the  peculiarities  of  the  season,  the  yield  of  eggs  at  the 
shad-hatching  stations  near  Washington  was  not  as  productive  as  in 
previous  years.    The  young  shad  hatched  from  these  eggs  were  care- 
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folly  distributed  at  many  distant  points,  where  they  will  no  doubt  exer- 
cise a  very  important  function  in  connection  with  the  stocking  of  the 
rivers  of  the  Atlantic  and  Gulf  coasts  with  shad. 

The  calls  upon  the  Commission  for  the  German  carp  have  continued 
to  increase,  and  have  been  met  as  far  as  the  stock  at  command  would 
allow.  Twice  the  number  of  fish  bred  in  the  ponds  in  Washington 
could  have  been  disposed  of  had  they  been  in  our  possession. 

The  two  cars  constructed  expressly  for  the  purpose  of  transporting 
the  fish  to  different  parts  of  the  country  have  proved  extremely  serv- 
iceable; and  Congress  authorized  the  building  of  a  third  car,  which 
will  be  available  in  the  early  part  of  1885.  This  contains  many  improv- 
ments  over  the  others,  and  will  be  of  great  value  in  the  work  of  the 
Commission. 

The  distribution  of  eggs  of  the  Penobscot  and  land-locked  salmon 
from  the  stations  in  Maine  has  been  satisfactory,  as  in  former  years, 
the  product  of  the  stations  being  forwarded  to  such  points  in  the  United 
States  as  promise  to  be  the  most  suitable. 

In  no  year  since  the  establishment  of  the  Commission  have  there 
been  so  many  eggs  of  whitefish  taken  at  the  two  stations  in  Michigan, 
about  one  hundred  and  fifty  millions  being  the  actual  yield.  This  fish 
is  growing  in  favor,  and  there  are  numerous  demands  for  it. 

A  large  increase  has  been  made  in  the  distribution  of  the  California 
trout,  a  fish  that  promises  to  be  of  great  service  in  localities  where  the* 
common  brook-trout  of  the  Eastern  States  cannot  be  maintained  in 
proper  condition. 

The  usual  annual  Bulletin  of  the  United  States  Fish  Commission  has 
been  published,  making  the  fourth  volume  in  the  series.  It  contains 
many  interesting  communications  which  are  very  much  sought  after. 

In  previous  reports  mention  has  been  made  of  the  seacoast  station  at 
Wood's  Holl,  a  point  specially  adapted  for  carrying  out  the  work  of  the 
United  States  Fish  Commission. 

After  having  devoted  a  dumber  of  years  to  the  improvement  of  the 
river  fisheries  of  the  United  States,  especially  those  of  the  salmon, 
shad,  whitefish,  &c.,  attention  was  turned  to  the  fish  inhabiting  the 
ocean,  with  a  view  of  determining  the  possibility  of  multiplyingthem 
to  a  profitable  degree.  The  first  experiments  in  this  direction  were 
mostly  made  at  Gloucester,  Mass.,  in  the  winter  of  1878-'79,  and  were 
so  satisfactory,  in  spite  of  the  inclemency  of  the  winter  weather,  dur- 
ing which  the  work  is  carried  on,  that  it  t^as  determined,  as  soon  as  a 
suitable  site  could  be  obtained  on  the  south  coast  of  ^ew  England,  to 
prosecute  the  work  there  on  a  large  scale. 

Wood's  Holl  combining  all  the  requirements  in  a  greater  degree  than 
could  be  found  elsewhere,  the  first  subject  to  be  taken  into  considera- 
tion was  that  of  acquiring  the  ground  on  which  to  erect  the  buildings. 
This  was  done  by  the  liberality  of  several  citizens  of  Massachusetts, 
and  of  the  Old  Colony  Eailroad  Company,  supplemented  by  contribu- 
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tions  from  varions  collegiate  establishments  which  desired  to  atilizo 
the  expected  opportanities  in  the  interest  of  education.  An  appropri  • 
ate  strip  of  ground  was  thus  secured  and  presented  by  the  donors  to  the 
United  States  for  use  by  the  Commission.  After  the  State  of  Massa- 
chusetts had  formally  ceded  its  juris(Jiction  the  donation  was  accepted 
and  an  appropriation  made  for  the  necessary  buildings.  A  concur- 
rent appropriation,  in  the  interests  of  commerce  and  navigation,  for  the 
construction  of  a  harbor  of  refuge,  and  expended  by  the  Engineer 
Bureau,  was  found  to  embrace  all  the  requirements  for  locality,  and 
the  station  as  now  organized  comprises  a  hollow  basin  of  about  an  acre 
in  extent,  in  which  pens  and  inclosures  for  fish  can  be  made;  and  a 
wharf  outside  forming  a  suitable  landing-place  for  coaling  vessels,  etc* 
An  abundance  of  fresh  water,  and  in  addition  an  unlimited  supply  of 
salt  water,  complete  the  desiderata. 

The  building  for  the  accommodation  of  persons  connected  with  the 
Commission  is  completed,  and  was  occupied  during  the  past  summer^ 
and  the  fish-hatchery  and  laboratory  will  be  ready  for  the  season  of  1885. 

The  work  of  hatching  codfish  is  now  under  way,  with  promise  of  entire 
success. 

The  inquiries  of  the  Commission  in  connection  with  the  occurrence  oa 
the  coast  and  their  distribution  of  useful  fishes,  mollusks,  &c.;  its  in- 
vestigations into  the  character  of  the  sea-bottom,  and  its  suggestions  as^ 
to  its  ability  to  support  sea  fishes,  furnish  large  numbers  of  specimen* 
of  a  great  variety  of  species.  These  are  carefully  invjestigated  by  spe- 
cialists connected  with  the  Commission,  and  minutely  detailed  and 
described  in  its  reports.  After  making  selections  for  the  benefit  of  the 
^National  Museum  the  duplicates  are  assorted,  labeled,  and  made  up 
into  sets  for  distribution  to  colleges  and  academies.  The  number  of 
sets  already  distributed  amounts  to  several  hundreds,  the  specimens  ia 
each  set  being  carefully  identified  and  labeled.  No  more  acceptable 
contribution  could  be  made  to  a  college  or  academy,  in  view  of  the  ab- 
solute impossibility  of  obtaining  such  objects  from  any  other  source, 
even  without  regard  to  cost. 

The  opportunities  afforded  at  tho  sea-coast  stations  of  the  Commission 
for  scientific  research  have,  for  many  years,  induced  the  presence  ol 
some  of  the  most  distinguished  specialists  in  natural  history  and  biology 
in  this  country,  and  many  more  persons  apply  for  a  share  in  the  benefit* 
than  can  be  accommodated,  although  the  material  collected  is  usually 
in  Bufllcient  abundance  for  the  needs  of  a  laige  number  of  inquirers. 

In  order  to  utilize  the  surplus  material  and  facilities  of  the  Wood's  II oU 
station  in  the  interest  of  such  parties  it  was  thought  desirable  to  obtain 
control  of  a  tract  of  about  two  acres  of  ground  immediately  adjacent  to 
the  premises  of  the  Commission,  and  in  every  way  suitable  for  the  erec- 
tion of  supplemental  buildings,  in  which  outside  students  could  be  ac- 
commodated and  find  the  necessary  facilities  for  work  without  interfer* 
ing  with  the  operations  of  the  Commission.  A  friend  of  science  accordiuglf 
S.  Mis.  33 7  ' 
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purchased  ground  at  a  cost  of  about  $2,500,  and  holds  it  for  future  ac- 
tion. It  is  proposed  to  subdivide  this  into  six  lots,  and  to  furnish  the 
use  of  these  lots  to  as  many  scientific  establishments  in  the  country  as 
can  be  accommodated,  all  the  expenses  of  erection  of  the  necessary 
buildings  and  their  maintenance  to  be  cared  for  by  the  establishments  in 
question. 

A  question,  however,  has  arisen  as  to  the  control  of  the  ground  so  as 
to  secure  proper  co-ordination  of  action  on  the  part  of  tenants,  and  pre- 
vent any  use  other  than  for  the  purely  scientific  piirposes  originally  con- 
templated. 

The  owner  of  the  ground,  desiring  to  secure  permanent  supervision 
over  it,  wishes  to  deed  it  to  the  Smithsonian  Institution,  and  I  respect- 
ftdly  refer  the  subject  to  the  Board  for  its  action. 

No  money,  either  now  or  hereafter,  is  asked  or  expected  from  the  In- 
stitution, but  simply  that  it  shall  administer  the  trust  referred  to  as 
coming  strictly  within  its  province — that  of  the  "  increase  and  diffusion 
of  knowledge  among  men." 

Eespectfully  submitted, 

SPENCER  F.  BAIRD, 
Secretary  Smithsonian  Institution. 

WASHiNaxON,  January^  1885.  ^ 
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EBPORT  ON  SMITHSONIAN  EXCHANGES  FOE  1884. 
By  GBOBaE  H.  Boehmee. 

One  of  the  principal  events  of  the  year  was  the  removal  from  a  tem- 
porary location  in  the  central  hall  of  the  Smithsonian  building  to  the 
new  quarters  assigned  in  the  east  wing  of  the  reconstructed  fire-proof 
portion  of  the  building,  taking  place  in  the  month  of  March,  1884.  This 
removal  caused  a  temporary  cessation  of  active,  operations,  and  conse- 
quently a  not  inconsiderable  accumulation  of  material,  which,  together 
with  the  regular  increase^  crowded  into  the  last  nine  months  of  the  year 
an  unusual  amount  of  work.  Furthermore,  my  appointment  to  visit 
Europe  on  business  of  exchange,  and  consequent  absence  since  July — 
during  which  time  Mr.  N.  P.  Scudder  assumed  the  duties  of  my  position 
additional  to  his  regular  work  as  assistaiit  in  charge  of  the  domestic 
branch  of  the  exchanges — diminished  the  active  force  of  the  depart- 
ment; but  notwithstanding  all  these  disadvantages,  the  zealous  and 
efficient  application  of  the  various  assistants  to  their  respective  duties 
enabled  them  to  overcome  the  obstacles,  and  to  place  the  bureau  in  a 
position  to  enter  upon  the  work  of  a  new  year  without  any  accumula- 
tion. 

The  Record  Division, — The  duties  of  this  office,  as  specified  in  the  re- 
port for  1883,  have  been  performed  by  Miss  J.  C.  Diebitsch  in  a  com- 
mendable manner,  and  notwithstanding  the  large  increase  in  the  work, 
the  card  catalogue  alone  now  embracing  4,000  cards  against  1,000  in 
1883,  and  other  multiplications  of  work — the  files  and  records  in  this 
division  have  been  posted  promptly  and  accurately,  so  as  to  admit  of 
momentary  inspection  of  the  accounts  of  exchanges  kept  with  the  vari- 
ous foreign  establishments — an  advantage  claimed  for  the  system  when 
its  acceptance  was  urged. 

Foreign  Exchange  Division, — In  February,  owing  to  the  transfer  of 
the  assistant  in  charge  of  this  branch  of  the  service,  Mr.  F.  V.  Berry 
was  appointed  in  this  place,  and  it  is  due  to  his  energy  and  untiring 
application  to  his  duties  that  the  unusual  accumulations  and  constant 
increase  had  been  disposed  of  before  the  close  of  the  year. 


/'Digitized  by 


Google 


100      BEPOET  ON  THE  OPEEATIONS  OF  EXCHANGES. 

During'  the  year  18,886,  packages,  with  an  aggregate  weight  of  78,732 
pounds,  have  been  received — an  increase  of  800  packages  over  the  year 
1883 — which  were  sent  in  537  boxes,  this  being  120  boxes  more  that  in 
1883.  A  detailed  statement  is  presented  in  the  appended  general  sta- 
tistics. 

Domestic  Uxchange Division. — As  stated  in  the  introductory,  Mr.  Scud- 
der,  the  assistant  in  charge  of  this  branch,  had  been  appointed  to  as- 
sume the  duties  of  the  office  during  my  absence  in  Europe  on  business 
of  exchanges.  Of  the  work  performed  in  this  division,  I  submit  Mr. 
Scudder's  report,  as  follows : 

"The  number  of  packages  received  and  distributed  to  the  United 
States  during  the  year  1884  was  10,236.  Of  these  8,094  were  sent  to 
societies  and  2,142  to  individuals. 

"The  number  of  packages  distributed  by  the  domestic  exchange  dur- 
ing the  year  1883  is  somewhat  (704)  larger  than  the  above,  because  of 
a  slight  modification  of  the  scope  of  this  branch  of  the  exchange. 

"Duiing  the  year  1883  packages  for  Canada  were  forwarded  by  the 
domestic  exchange,  whereas  in  1884  they  were  forwarded  by  the  foreign 
exchanges.  Again,  in  1883  and  the  first  eight  months  of  1884,  all  books 
for  the  Smithsonian  Institution,  whether  received  by  mail  or  otherwise, 
were  entered  on  tbe  exchange  records,  but  for  the  last  four  months  of 
1884  all  books  for  tbe  Smithsonian  Institution  coming  by  mail  were  sent 
direct  to  the  Smithsonian  Institution  library  without  passing  through 
the  exchanges." 

Government  Exchange  Division, — In  last  year's  report  the  suggestions 
made  in  1882,  of  placing  this  work  in  the  hands  of  one  assistant,  to  the 
exclusion  of  any  other  duty,  has  been,  in  part  at  least,  inaugurated. 
A  card  catalogue  has  been  prepared,  and  a  clerk  is  intrusted  with  the 
l>roper  management  of  this  duty,  in  addition  to  such  other  work  as  may 
become  necessary,  like  copying,  &c.,  while  the  receiving  and  shipping 
is  still  done  by  the  assistant  in  charge  of  the  foreign  branch. 

During  the  year  the  Government  of  England  has  agreed  to  a  com- 
plete exchange  of  all  official  documents,  commencing  with  the  Ist  of 
January,  1882,  and  preliminary  arrangements  have  been  made  to  the 
same  effect  with  the  Government  of  Austria. 

The  receipts  in  this  branch  during  the  year  are  22  boxes  and  38,337 
packages,  with  an  aggregate  of  32,827  pounds,  while  the  transmissions 
to  foreign  governments  amount  to  114  boxes,  against  76  boxes  in  1883. 
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Whence  received. 


a.  From  Government  Departments : 

Agricultural  Department 

Botanical  Garden 

Boreau  of  Ethnology , 

Census  Oflflce 

Coast  Survey 

Comptroller  of  the  Currency 

Court  of  Claims , 

Department  of  Justice , 

Engineer  Bureau,  United  States  Army , 

Fish  Commission , 

Geological  Survey 

Interior  Department 1 . . 

National  Museum 

Nautical  Almanac , 

Navy  Department 

Naval  Observatory , 

Ord  uance  Office,  United  States  Army , 

Patent  Office , 

Signal  Office,  United  States  Army 

Surgeon-General's  Office,  United  States  Army 

Treasury  Department 

War  Department 

Total 

h.  From  Smithsonian  Institution 

«.  From  societies,  etc. : 

American  Association  for  the  Advancement  of  Science 

American  Entomological  Society 

American  Geographical  Society 

American  Journal  of  Arts  and  Sciences 

American  Philosophical  Society 

Boston  Acad  emy  of  Arts  and  Sciences 

Boston  AthensBum 

Boston  Society  of  Natural  History 

Buffalo  Society  of  Natural  History 

Bussey  Institution 

Canadian  Institute 

Cincinnati  Observatory 

Cincinnati  Society  of  Natural  History 

City  Library,  Baltimore 

Commonwealth  of  Massachusetts 

Davenport  Academy  of  Natural  Science 

Franklin  Institute,  Philadelphia 

Harvard  College,  Cambridge 

Health  Department,  Baltimore 

Johns  HopKins  University 

Mnseum  of  Comparative  Zoology,  Cambridge 

Michigan  State  Board  of  Agriculture 

National  Academy  of  Science,  Washington 

National  Deaf  Mute  Institute 

New  York  Academy  of  Science 

Numismatic  and  Antiquarian  Society 

Ohio  Geological  Survey 


1884. 

Number  of 

Weight  in 

packages. 

pounds. 

446 

1,114 

3 

31 

486\ 

3,401 

1 

9 

3 

31 

1,000 

1,060 

36 

94 

1 

1 

136 

2,127 

809 

3,327 

1,689 

9,331 

95 

HOI 

329 

2,5«9 

1 

5 

2 

7 

221 

904 

27 

155 

133 

18,380 

1,969 

11,580 

52 

496 

2 

7 

35 

326 

7,476 

55,776 

4,102 

11,985 

32 

284 

19 

20 

2 

3» 

165 

56 

489 

586 

294 

935 

1 

19 

325 

760 

105 

52 

22 

10 

135 

146 

96 

35 

18 

20 

2 

7 

1 

15 

169 

150 

1 

35 

2 

7 

2 

6 

22 

136 

213 

507 

33 

153 

325 

800 

1 

10 

385 

384 

211 

70 

7 

48 
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Beoeipts— Gontinued. 
For  foreign  tramsmission — Continaed. 


Whence  received. 


1884. 


Number  of 
packages. 


Weight  in 
ponndB. 


0.  From  societies,  etc.— Continued. 

Ohio  State  Library 

Pennsylvania  Historical  Society 

Philadelphia  Academy  of  Natural  Science 

Royal  Society  of  Canada 

Second  Geological  Survey  of  Pennsylvania 

Saint  Louis  Academy  of  Science , 

United  States  Publishing  Company,  Philadelphia 

University  of  New  York 

Vermont  State  Library 

Washburn  Observatory 

Washington  Anthropological  Society 

Washin^on  Philosophical  Society 

Wisconsin  Academy  of  Science 

Miscellaneous  societies 

Total 

d.  From  individuals 

Grand  total 


1 

71 
63 
55 
63 
269 
1 

18 

1 

267 

371 

139 

2 

2,562 


71 
347 
500 
676 
253 
808 
133 

7 
615 
364 
125 

5 


6,960 


10,087 


328 


884 


18,866 


78,732 


2.  For  domestic  transmission. 


From — 


1884. 


Boxes. 


Packages.    Weight, 


Argentine  Confederation 

Belgium 

Brazil 

British  India 

Central  America 

Denmark 

France  

Great  Britain  and  Ireland 

Germany  and  Austria-Hungary 

Italy 

Labrador 

Mexico 

Netherlands 

New  South  Wales 

Norway 

Peru 

Russia 

South  Australia 

Sweden 

Switzerland , 

United  States  of  Colombia 

Victoria 

West  Indies 

Total 


3 
12 


3 

18 

76 

35 

5 

31 

2 

5 

3 

3 


106 

644 

45 

1 

7 

88 

1,125 

1,891 

2,234 

452 

31 

218 

417 

27 

121 

12 

357 

23 

7 

154 

4 

1 

2 


1,040 

1,300 

320 

16 

430 

293 

4,401 

14,263 

8,681 

1,896 

3,765 

180 

1,461 

229 

516 

160 

1,270 

90 

678 

217 

800 

35 

14 


7,967 


42,255 
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P^nr  xirTiAi'.  n,n^  xitIiatipa  tppaiviuI 

1884. 

Boxes. 

Packages. 

Weight, 

a.  For  Library  of  Congress  from— 

England 

18 
2 

18 

2 

65 

1 
1 

38,250 

2,799 

Germany 

600 

Miscellaneoas 

118 

Norway 

1 
1 

225 

Victoria 

35 

l.  For  foreign  transmission  from— 

Pablic  Printer 

29,050 

« 

Total 

22 

38,337 

32,827 

RECiLPITULATION. 


For  \rli9.t  Anil  "whence  received 

1884. 

188.]. 

Packages. 

Weight. 

Packages. 

Weight. 

1.  For  foreign  transmission  from — 

Government  Departments 

7,476 

4, 102 

6,961 

327 

55,776 

11,985 

10,122 

849 

7,165 

6,218 

3,900 

780 

44,637 

22,5()6 

11,003 

441 

Smithsonian  Institution 

Scientific  societies 

Individuals 

2.  For  domestic  transmission 

18,866 

7,967 

38,337 

78,732 
42,255 
32.827 

18,063 

8.263 

37,569 

78,647 
49, 608 

3.  For  Government  exchanges 

27,395 

Total 

65,170 

153,814 

33,849 

155, 650 

In  the  year  1881  special  attention  was  invited  to  the  large  increase 
in  the  reception  of  exchange  parcels,  the  number  for  that  year,  1881, 
being  43,104;  in  1882  this  had  increased  to  58,047  ;  in  1883  to  63,894  j 
and  in  1884  to  65,170.  In  the  report  for  1882  it  was  respectfully  sug- 
gested that  the  receiving  and  distributing  of  all  the  incoming  exchanges 
be  made  a  separate  division  of  the  service,  and  placed  in  the  hands  of 
a  tried  competent  assistant,  since  on  the  prompt  and  accurate  per- 
formance of  this  duty  depends  the  punctuality  of  shipments  of  foreign, 
domestic,  and  Government  document  exchanges. 

Taking  the  present  status  of  incoming  parcels,  we  now  receive  on  an 
average  over  200  parcels  per  day.  These  have  to  be  assorted,  arranged, 
compared  with  the  invoice — if  such  has  been  furnished,  otherwise  an 
invoice  has  to  be  prepared — provided  with  the  number  corresponding  to 
the  respective  address  in  the  list  of  foreign  correspondents  and  in  the 
card  catalogue,  and  distributed  in  the  bins  to  await  their  turn  of  ship- 
ment*   Thus  far  this  work  has  been  performed — mostly  at  the  expense 
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of  other  important  duties — by  the  assistants  of  the  respective  depart- 
ments to  whom  sach  incoming  parcels  are  referred,  and  it  is  from 
these  considerations  that  the  suggestion  is  now  renewed  and  urged 
that  this  branch  of  the  service  be  plaoed  in  charge  of  an  assistant,  while 
an  additional  clerk  be  employed  to  prepare,  under  his  supervision,  the 
then  remaining  only  mechanical  portion  of  the  foreign  exchanges,  the 
shipping. 

TRANSMISSIONS. 

1.  Foreign  transportatiom. 

An  unusual  number  of  boxes  have  been  shipped  during  the  year, 
;the  increase  over  last  year* being  120,  while  from  1882  to  1883  an  in- 
crease of  70  boxes  only  was  noticed.  The  following  table  furnishes  a 
comparison  with  former  years : 


Items. 

1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

Boxes 

397 

2,779 
99,250 

309 

2,160 

69.220 

311 

2,177 

69,975 

268 

1,976 

60,300 

407 

2,800 

100,750 

422 

2,950 
105,500 

495 

3,288 

122,265 

651 

Bulk  (cub.  ft.). 
Weight,  in  lbs. 

4,281 
159,235 

The  distribution  in  1884  was  made  as  follows : 


Country. 


AFRICA. 


Algeria 

£gypt,  Slc  . 


Total. 


AMERICA. 

I^orth  America : 

British  America 

'     Mexico 

West  Indies : 

Cuba 

Hayti 

Jamaica 

^uth  America : 

Argentine  Confederation 

Brazil 

British  Guiana 

•      Chili 

Dutch  Guiana 

Paraguay 

Peru 

United  States  Colombia 

CTruguay 

Venezuela 


Total . 


I* 


s 


30 


I 

OQ    S 

s 


37 


^ 


14 
11 

2 
3 

1 

10 
8 
1 
5 
1 
1 
1 
5 
1 
3 

67 
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Country. 


China. 
India  . 
Japan 


ASIA. 


Total . 


New  Soath  Wales. 

New  Zealand 

Qaeensland 

South  Australia . . . 

Tasmania 

Victoria 


AUSTRALASIA. 


Total. 


Austria-Hungary  . 

Bavaria* 

Belgium 

Denmark 

England 

France  

Germany 

Greece 

Italy 

Netherlands 

Norway  ...^ 

Portugal       

Prussia* 

Russia 

Saxony*  

Spain 

Sweden 

Switzerland 

Turkey 

Wtirtemberg* 

Total.. 


EUROPE. 


Oabu. 


POLYKE8IA. 


S  o 

o 
O 


18 


60 


O  aS 


18 


25 


25 


42 

8 
85 
82 
61 

1 
50 
15 
10 

8 


25 


7 
11 
12 

7 


449 


RECAPITULATION. 


Africa 

America 

Asia 

Australasia . 

fiurope  

Polynesia... 


Total. 


30 

6 

18 

60 


114 


7 

37 

18 

25 

449 

1 


537 


*  The  Smithsonian  exchanges  are  included  in  the  oases  for  Germany. 
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TBANSPOBTATION  COMPANIES. 

The  privilege  of  free  freight  on  parcels  and  boxes  bearing  the  stamp 
of  the  Smithsonian  Institution  has  been  continued  during  the  past  year 
on  the  part  of  the  following : 

Anchor  Steamship  Company  (Henderson  &  Bro.,  agents),  Kew  York. 

Atlas  Steamship  Company  (Pim,  Forwood  &  Co,,  agents),  Kew  York- 
Bailey,  H.  B.,  &  Co.,  New  York. 

Biddle,  E.  E.,  Philadelphia. 

Bixby,  Thomas,  &  Co.,  Boston. 

Bland,  Thomas,  Kew  York. 

Borland,  B.  E.,  New  York. 

Cameron,  E.  W.,  &  Co.,  New  York. 

Compagnie  G^n6rale  Transatlantique  (L.  de  B^bian,  agent),  New  York* 

Cunard  Eoyal  Mail  Steamship  Line  (Vernon  Brown  &  Co.,  agents)^ 
New  York. 

Dallett,  Boulton  &  Bliss,  New  York. 

Dennison,  Thomas,  New  York. 

Hamburg  American  Packet  Company  (Kunhardt  &  Co.,  agents)^ 
New  York. 

Inman  Steamship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

Monarch  Line  (Patton,  Yickers  &  Co.,  agents).  New  York. 

Munoz  y  Espriella,  New  York. 

Murray,  Ferris  &  Co.,  New  York. 

Netherlands-American  Steam  Navigation  Company  (H.  Cazaux^ 
agent),  New  York. 

New  York  and  Brazil  Steamship  Company,  New  York. 

New  York  and  Mexico  Steamship  Company,  New  York. 

North  German  Lloyd  (Oelrichs  &  Co.),  New  York  5  Schumacher  &  Co., 
Baltimore,  agents.) 

Pacific  Mail  Steamship  Company,  New  York. 

Panama  Eailroad'  Company,  New  York. 

Eed  Star  Ltne  (Peter  Wright  &  Sons,  agents),  Philadelphia  and  New 
York. 

Spinney,  Joseph  S.,  New  York. 

Steamship  Line  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.  (C.  W* 
Mallory  &  Co.,  agents).  New  York. 

White  Cross  Line  (Funch,  Edye  &  Co.,  agents).  New  York. 

Wilson  &  Asmus,  New  York. 

In  addition  to  these  regularly  established  transportation  companies^ 
the  consuls  of  foreign  powers  in  the  United  States  have  volunteered  or 
agreed  to  take  charge  of  the  transmission  of  Smithsonian  exchanges  to 
the  following  countries : 

Argentine  Eepublic,  Carlos  Carranza,  New  York. 

Brazil,  Charles  Mackall,  Baltimore. 
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770 
.5,897 
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637 
,052 

987 
1,445 
1,245 
1,273 
1,539 
1,933 
1,908 
1,406 
2,111 
1,522 
2,482 
2,368 
2,703 

971 
2,394 
4,130 
3,705 
3,952 
4,635 
4,782 
4,326 
4,661 
4,853 
4,962 
5,292 
6,971 
5,587 
8,433 
8,359 
11,000 
10,236 

124,360 
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Shipping  lisU  &c, — Continued. 


Conntry. 


Shipping  agent. 


France 

Germany.... 

Great  Britain 

Greece 

Guatemala 

Hayti 

Iceland 

India . . 

Italy 

Japan 

Liberia 

Madeira 

Malta 

Manritias 

Mozambique 

Mexico 

Netherlands 

Netherlands  India  .. 

New  Caledonia 

New  South  Wales  . . 

New  Zealand 

Nicaragua 

Norway 

Paraguay 

Peru 

Philippine  Islands . . 

Polynesia 

Portugal 

'Queensland 

Russia 

St.  Helena 

Siam 

South  Australia  — 

Spain 

Straits  Settlements 

Sweden 

Switzerland 

Syria 

Tasmania 

Turkey 

Turk's  Island 

Uruguay 

Venezuela 

Victoria 

West  Indies 


Compagnie  G^n^rale  Transatlantique,  New  York. 
(  North  German  Lloyd.  New  York  or  Baltimore. 
I  Hamburg-American  Packet  Company, 
f  Monarch  Line,  New  York. 
I  North  German  Lloyd,  New  York  or  Baltimore. 
I  Cnnard  Royal  Mail  Steamship  Company, 
tinman  Steamship  Company,  New  York. 

Consul  D.  W.  Botassi,  New  York. 

Consul  Jacob  Baez,  New  York. 

Atlas  Steamship  Company,  New  York. 

Consul  Thomas  Schmidt,  New  York;  transfer  mad« 
by  the  Kongelige  Danske  Yidenskabernes  Selskab, 
Copenhagen. 

Monarch  Line,  New  York;  transfer  made  by  Secretary 
of  State  for  India,  India  Office,  London,  England. 

Consul-General  M.  Raffo,  New  York. 

Consul  Samro  Takaki,  New  York. 

American  Colonization  Society,  Washington,  D.  C. 

[  Monarch  Line,  New  York ;  transfer  made  by  CrowH 
(     agents  for  th^e  colonies,  London,  England. 

Consul  J.  N.  Navarro,  New  York. 

Consul  W.  H.  van  den  Toorn,  New  York. 

Consul  W.  H.  van  den  Toom,  New  York ;  transfer  mad« 
by  Bureau  Scientifique  Central  N^erlandais,  Haar- 
lem, Holland. 

Monarch  Line,  New  York ;  transfer  made  by  W.  Wes- 
ley to  Gordon  &  Gotch,  London,  England. 

Monarch  Line,  New  York:  transfer  made  by  agent- 
general  for  New  South  Wales,  London. 

Monarch  Line,  New  York ;  transfer  made  by  agent- 
general  for  Now  Zealand,  London,  England. 

Consul-General  Alexander  I.  Cotheal,  New  York. 

Consul  Christian  Bdrs,  New  York. 

Consul  John  Stewart,  Washington,  D.  C. 

Joseph  S.  Spinney,  Now  York. 

Spanish  consul,  San  Francisco. 

Consul  Severance,  San  Francisco. 

Consul  Gustav  Amsink,  New  York. 

Monarch  Line,  New  York ;  transfer  made  by  Queens- 
land department,  London,  England. 

Hamburg -American  Packet  Company,  New  York; 
transfer  made  by  Russian  consul  general,  Hamburg, 
Germany. 

Monarch  Line,  New  York :  transfer  made  bv  the  Crown 
agents  for  the  colonies,  London,  England. 

Consul  Isaac  T.  Smith,  New  York. 

R.  W.  Cameron  &  Co.,  New  York. 

Consul-general,  New  York. 

Monarch  Line,  New  York  ;  transfer  madeby  the  Crown 
agents  for  the  colonies,  London,  England. 

Consul  Christian  B6rs,New  York. 

North  German  Lloyd,  Baltimore ;  transfer  made  by 
Swiss  consul  in  Bremen,  Germany. 

Presbyterian  Rooms,  New  York. 

Monarch  Line,  New  York ;  transfer  madeby  the  Crown 
agents  for  the  colonies,  London,  or  by  G.  W.  Wheat- 
ley  &  Co.,  London,  England. 

Consul  Edouard  Scherer,  New  York.  • 

Wilson  &  Asmusj  New  York. 

Ambassador  Eniique  Estr^znlas,  New  York. 

Dallett,  Bonlton  <&  Bliss,  New  York. 

Monarch  Line,  New  York ;  transfer  made  by  agent- 
general  for  Victoria,  London,  England. 

H.  B.  Bailey  &  Co.,  New  York. 
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CENTERS  OF  DISTRIBUTION. 


Conntries. 


Algeria 


ArgentiDe  Confederation . . 

Austria-Hungary 

Belgium 

Brazil 


British  America  . 

British  Gniana  . . 
Cape  Colonies  . . , 
Chili 

China 


Colombia,  United  States  of . , 


Costa  Rica  . . . 

Denmark 

Datch  Guiana 

Ecuador 

Egypt 

Finland 

France 

Germany 

Great  Britain 

Greece 

Guatemala . . . 

Iceland 

India 


Agencies. 


M.  Canette,  chef  d*^tat  major  da  g^nie,  service  m^t6- 
orologique,  Algiers. 

Musco  Publico,  Buenos  Ayres. 

Dr.  Felix  Fliigel,  Leipsic. 

Commission  Beige  I^change  Intern ationaux,  Brussels. 

Commiss^o  Central  Braziieira  de  Permutagdes  luter- 
cionjies,  Rio  Janeiro. 
(  McGill  College,  Montreal. 
\  Geological  Survey,  Ottawa. 

Observatory,  Georgetown. 

Agent  general  for  Cape  Colony,  London,  England. 

Univeraidad,  Santiago. 

Crown  agents  for  iLo  colonies,  London,  England.   • 

United  States  consul-general,  Shanghai. 

Central  Commission  of  Exchanges,  National  Library, 
Bogot  ^. 

Universidad,  San  Job6. 

K.  D.  Videnskabeines  Selskab,  Copenhagen. 

Surinaamsche  Koloniaalo  Bibliotheek,  Paramaribo. 

Observatorio  del  Colegio  Nacional,  Quito. 

Institut  figyptien,  Cairo. 

Kejserliga  Alexanders  Universitet,  Helsingfors. 

Bureau  Fran^aisdes  ^changes  Internationaux,  Paris. 

Dr.  Felix  Fliigel,  Leipsic. 

William  Wesley,  London. 

National  Library,  Athens. 

Soci*  dad  Economica  de  Amigos  del  Pais,  Guatemala. 

Islands  Stiptisbokasafn,  Reykj.avik. 

Secretary  to  Government  of  India,  Home  Department, 
Calcutta. 

Biblioteca  Nazionale  Vittorio  Eraauuele,  Rome. 

Minister  for  Foreign  Affairs,  Tokio. 

Liberia  College,  Monrov.a. 

Crown  agents  for  the  colonies,  London,  England. 
Do. 

Agent-general  for  Cape  Colony,  London,  England. 
Do. 

SeQor    Ministro    de    Justicia  y  Istruccion    Publica, 
Mexico. 

>  Bureau  Scientifique  Central  N^erlandais,  Haarlem. 

Gordon  &  Gotch,  Lond<m. 

Royal  Society  of  New  South  Wales,  Sydney. 

Parliamentary  Library,  Wellington. 

Government,  Managua. 

K.  N.  Frederiks  Universitet,  Christiania. 

Government. 

Biblioteca  Nacional,  Lima. 

Royal  Economic  Society,  Manila. 

Royal  Hawaiian  and  Government  Library,  Honolulu. 

Escola  Polytechnica,  Lisbon. 

Government  Meteorological  Observatory,  Brisbane. 

Commission  Russe  des  ^changes  Internationaux,  St. 
Petersburg. 

Crown  agents  for  the  colonies,  London,  England. 

Astronomical  Observatory,  Adelaide. 

R.  Academia  de  Ciencias,  Madrid. 

Crown  auents  for  the  colonies,  London,  England. 

K.  S.  Vetenskaps  Akademien,  Stockholm. 

Eidgenossenscbe  Bundes  Kauzlei,  Berne. 

Royal  Society  of  Tasmania,  Hobart. 

Public  Library,  Grand  Turk. 

Uruguay I    Bureau  de  Statisque,  Montevideo. 

Venezuela. I    Universidad,  Caracas. 

Google 


Italy 

Japan 

Liberia 

Madeira 

Malta 

Mauritius  ... 
Mozambique 
Mexico 


Netherlands 

Netherlands  India 
New  Caledonia  .. 
New  South  Wales 

New  Zealand 

Nicaragua 

Norway 

Paraguay 

P«»ru 

Philippine  Islands 

Polynesia 

Portug  1 

Queensland 

RuBsla , 


St.  Helena 

South  Australia  ... 

Spain 

Straits  Settlements 

Sweden 

Switzerland 

Tasmania 

Turk's  Island 
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Cbntbrs  of  Distribution— Continned. 


Countries. 

Agencies. 

Victoria I 

West  Indies: 

Cuba 

Hayti 

Trinidad 

Public  Library,  Melbourne. 

R.  Universidad,  Havana. 

S^cr^taire  d'£tat  des  Relations  Ext^rienres,  Port-au- 
Prince. 
Scientific  Association,  Port  of  Spain. 

2.  Domestic  transmissions. 

Ten  thousand  two  hundred  and  thirty-six  packages  were  received 
during  the  year  and  distributed  within  the  United  States  as  follows : 


State. 

No.  of 
packages. 

State. 

No.  of 
packages. 

Alabama 

4 

4 

113 

1 

303 

5,713 

1 

8 

122 

20 

108 

2 

11 

19 

37 

115 

1,342 

40 

23 

Mississippi 

1 

ArkftTl^aB  .,,,, ..rr X 

Missouri 

194 

California ... 

Nebraska  

1 

Colorado 

New  Hampshire 

14 

Connecticut 

New  Jersey .* 

64 

District  of  Columbia 

New  York 

961 

Florida 

North  Carolina 

7 

Georgia 

Ohio 

126 

Illinois 

Pennsylvania 

611 

Indiana 

Rhode  Island 

46 

Iowa 

South  Carolina 

21 

Kansas. . ..................... 

Tennessee 

6 

Kentucky 

Texas 

2 

Louisiana .................... 

Virginia 

39 

Maine 

Vermont 

13 

Maryland 

West  Virginia 

3 

Massachusetts 

Wisconsin .- 

121 

Michigan  ...... 

Total 

Minnesota 

10,236 

A  comparison  with  former  years  shows  the  following  results : 


Items. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

Total  addresses  of  insti- 
tutional  

292 

370 

444 
341 

385 
560 

600 
454 

548 
399 

423 

471 

409 

Total  addresses  of  indi- 
viduals   

361 

Total  number  of  parcels 
to  institutions 

Total  number  of  parcels 
to  individuals 

4,059 
1,233 

5,786 
1,185 

4,021 
1,566 

7,086 
1,347 

7,192 
1,167 

8,697 
2,323 

8,094 
2,142 

Total  number  of 
packages....... 

5,292 

6,971 

5,687 

8,438 

8,359 

11,000 

10,236 
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Among  the  packages  enumerated  in  the  above  were  3,030  addressed 
to  the  Smithsonian  Institution,  and  these  contained  1,567  volumes,  10,393 
parts  and  pamphlets,  and  143  maps  and  engravings.  Assuming  the 
same  ratio  for  the  remaining  parcels,  it  will  be  seen  that  about  40,000 
books,  pamphlets,  &c.,  have  been  distributed  within  the  United  States 
daring  the  past  year. 

The  history  and  condition  of  domestic  exchanges,  from  their  com- 
mencement to  the  present  time,  are  exhibited  in  the  following  table : 


Tear. 


Received  for  the  Smithsonian  library. 


Volumes. 


Parts 
and  pam- 
phlets. 


Maps 
and  en- 
gravings. 


Total. 


Addresses.  Packages* 


For  institutions  and 
individuals  in  the 
United  States  and 
British  America. 


1846-1850. 

1851 

1K2 

IQ^ 

1864 

1855 

1856 

1857 

1858 

1859 

1860 

1861 


1863. 
1664. 
1865.. 
1866. 
1867., 
1868.. 
I860.. 
1870. 
1671. 
1872.. 
1873.. 
1874. 
1875. 
1876. 

\m. 

1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 


Total 


470 

549 

1,481 

1,440 

926 

1,037 

1,356 

555 

723 

1,022 

1,271 

821 

1,611 

910 

823 

767 

1,243 

1,557 

1,770 

1,234 

1,113 

936 

1,262 

889 

863 

1,120 

1,017 

1,889 

1,263 

1,949 

1,143 

1,867 

1,296 

1,754 

1,567 

41,494 


624 
618 
2,106 
991 
1,468 
1,707 
1,834 
1,067 
1,695 
2,540 
4,180 
1,945 
3,369 
3,479 
2,754 
3,2.56 
4,509 
3,946 
3,605 
4,089 
3,890 
3.579 
4,502 
4,354 
4,521 
5,813 
6,193 
6,511 
7,392 
8,071 
7,275 
9,904 
10,341 
10,702 
11,149 

153,979 


1,749 
125 
434 

26 
140 
138 
122 

40 
220 
120 

55 
200 
109 
183 
121 
328 
134 
232 
179 

82 
198 
454 
162 
114 
375 
326 

74 
183 
152 
188 
152 
219 
143 

7,481 


1,098 
1,167 
5,336 
2,556 
2,826 
2,770 
3,330 
1,760 
2,540 
3,602 
5,671 
2,886 
5,035 
4,589 
3,686 
4,206 
5,873 
5,831 
5,509 
5,555 
5,182 
4.597 
5,962 
5,697 
5,546 
7,047 
7,585 
8,726 
8,729 
10,203 
8,570 
11, 959 
11,789 
12,675 
12,859 

202,954 


96 
160 
149 
219 
189 
193 
243 
293 
335 
274 
273 
273 
299 
345 
329 
347 
436 
501 
567 
573 
587 
689 
750 
610 
644 
766 
662 
785 
945 
1,054 
947 
894 
770 

15,897 


637 
1,052 
987 
1,445 
1,245 
1,273 
1,539 
1,933 
1.908 
1,406 
2,111 
1,522 
2,482 
2,368 
2,703 
971 
2,394 
4,130 
3,705 
3,952 
4,635 
4,782 
4,326 
4,661 
4,853 
4,962 
5,292 
6,971 
5,587 
8,433 
8,359 
11,000 
10,236 

124,360 
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3.  Oovernment  transmissions. 

Three  transmissions  (Nos.  20, 21, 22)  of  38  boxes  each  were  made  to  for- 
eign governments  under  the  system  of  exchange  inaugurated  by  acts  of 
Congress  of  the  fid  of  March,  18fi7,  and  July  25, 1868.  The  countries 
now  supplied  with  the  government  documents,  together  with  the  num- 
ber of  boxes  sent  since  1868,  are  exhibited  in  the  following  table: 


Countries. 


Argentine  Confederation 

Bavaria 

Belgium 

Brazil 

Buenos  Ayres 

Canada  (Ottawa) 

Canada  (Ontario) 

Chili 

Colombia,  United  States  of 

Denmark 

France  

France,  second  set  (discontinued 

in  1882) 

Germany  (Empire) 

Great  Britain 

Greece , 

Hayti 

Hungary 

India 

Italy 

Japan 

Mexico  ., 


No.  of 
boxes. 


22 
2^ 
22 
22 
22 
22 
22 
22 
22 
22 

16 
22 
22 
22 
22 
22 
22 
22 
22 
22 


Countries. 


Netherlands 

New  South  Wales   

New  Zealand 

Norway 

Portugal 

Prussia 

Queensland 

Russia 

Saxony 

Scotland  (discontinued  in  1879) 

South  Australia , 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey * 

Venezuela 

Victoria 

Wtirtemberg 

Total 


No.  of 
boxes. 


22 
22 
22 
22 
22 
22 
22 
22 
22 
12 
22 
22 
22 
22 
22 
25 
22 
22 
22 


864 


The  shipping  to  their  destination  of  these  cases  of  exchanges  is  per- 
formed in  large  part  by  the  consuls  accredited  to  the  United  States, 
namely: 

Carlos  Carranza,  Argentine  Confederation. 

Charles  Mackall,  Brazil. 

Justo  R.  de  la  Espriella,  Chili. 

Lino  de  Pombo,  United  States  of  Colombia. 

Thomas  Schmidt,  Denmark. 

D.  W.  Botassi,  Greece. 

M.  Raffo,  Italy. 

J.  N.  Navarro,  Mexico. 

W.  H.  van  den  Toom,  Netherlands. 

Christian  Bdrs,  Norway  and  Sweden. 

Gustav  Amsink,  Portugal. 

H.  de  Uriarte,  Spain. 

Ed.  Scherer,  Turkey. 

The  final  disposition  of  the  books  comprised  in  this  system  of  exchange 
has  been  made  by  the  respective  Governments,  who  have  designated  the 
establishments  enumerated  in  the  following  list  as  depositories : 
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Gk>yemment8j 


Argentine  Confederation. 

Bayaria 

Belginm 

Brazil 

Buenos  Ay  res 

Canada 


Chili 

Colombia,  United  States  of. 

Denmark 

France .• 

Germany 

Great  Britain 

Greece  

Hayti 


Establishments  designated  for  the  reception  of  Gov- 
ernment exchanges. 


Hnngary .« . 

India 

Italy 

Japan 

Mexico 

Netherlands 

New  South  Wales 

New  Zealand 

Norway 

Prussia 

Queensland 

Russia 


Saxony  

South  Australia . 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey 

Venezuela 

Victoria......... 

Wurtemberg 


Minister  of  Foreign  Affairs,  Buenos  Ayres.. 

Konigliche  Bibliothek,  Munich. 

Biblioth^que  Royale,  Brussels. 

Commission  of  International  Exchanges,  Rio  Janeiro. 

Government,  Buenos  Ayres.     • 

Parliamentary  Library,  Ottawa. 

Legislative  Library,  Toronto. 

Bibliotheca  Nacional,  Santiago. 

National  Library,  Bogota. 

Kongelige  Bibliotheket,  Copenhagen. 

Bureau  des  ifichanges  Intemationanx,  Paris. 

Bibliothek  des  Reichstags,  Berlin. 

British  Museum,  London. 

Biblioth^qne  Nationale,  Athens. 

Secretaire  d'£tat  des  Relations  Ext^rieures,  Port-an- 

Prince. 
Prasidium  des  k.  Ungarischen  Ministeriums,  Budapest. 
Secretary  to  Government  of  India,  Calcutta. 
Biblioteca  Nazionale  Vittorio  Emanuele,  Rome. 
Minister  of  Foreign  Affairs,  Tokio. 
National  Library,  Mexico. 
Library  of  the  States  General,  The  Hague. 
Parliamentary  Library,  Sydney. 
Parliamentary  Library,  Wellington. 
Foreign  Office,  Christ] ania. 
Konigliche  Bibliothek,  Berlin. 
Government,  Brisbane. 
Commission  Rnsse  des  JSchanges  Intemationanx,  St. 

Petersburg. 
Konigliche  Bibliothek,  Dresden. 
Government,  Adelaide. 
Gk>vernment,  Madrid. 
Gk>vernment,  Stockholm. 
Eidgenossensche  Bnndes-Kanzlei,  Berne. 
Parliamentary'^  Library,  Hobart. 
Government  Library,  Constantinople. 
Parliamentary  Library ,^  Caracas. 
Public  Library,  Melbourne. 
Konigliche  Bibliothek,  Stuttgart. 


lAst  of  official  publications  received  from  the  Public  Printer  during  the 

year  1884. 


1884. 
Jan.    2, 


AORIOULTURAL  DEPARTMENT. 


Special  Report  1So,  63.  The  grasses  of  the  United  States,  being  a  synoirais 
of  the  tribes  and  genera,  with  descriptions  of  the  genera,  and  a  list  of 
the  species.  Prepared  by  Dr.  George  Vasey,  botanist  of  the  Depart- 
ment of  Agriculture.    8vo.    Paper.    47  p. 

Special  Report  No.  64.  On  condition  of  crops,  '< American  competition,'' 
and  freight  rates  of  transportation  companies.  August  1,  1883.  8vo. 
Paper.    80  p. 

Special  Report  No.  65.  On  condition  of  crops  and  on  freight  rates  of  trans- 
portation companies.  September,  1883.  8vo.  Paper.  ^5  p. 
Jan.  10.  Proceedings  of  a  national  convention  of  cattle-breeders  and  others,  called 
in  Chicago,  November  15  and  16,  1883,  by  the  Hon.  George  B.  Loring, 
to  consider  the  subject  of  contagious  diseases  of  domestic  animals.  8vo. 
Paper.    85  p. 

S.  Mis.  33 8 
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1884. 

Jane  30.  Annual  Report,  1883.    8to.    Cloth.    496  p. 

Ang.  5.  Microecopic  obfiervationa,  by  Thomas  Taylor,  M.  D.  Internal  parasites  in 
domestic  fowls.    Bntter  and  fats.    8yo.    Paper. 

Oct.  16.  The  agricaltaral  grasses  of  the  United  States.  By  Dr.  George  Yasey,  bota- 
nist of  the  Department  of  Agricoltore.  Also,  the  chemical  composition 
of  American  grasses.  By  Clifford  Richardson,  assistant  chemist.  120 
plates.    8vo.    Paper.    144  p. 

NoY.  25.  Contagions  diseases  of  domestic  animals.  Investigations  by  Department  of 
Agricoltore,  1883-^84.    10  plates.    2  maps.    8yo.    Paper.    368  p. 

Ckemiedl  diviaUm. 

Bolletin  No.  1.  An  inyestigation  of  the  composition  of  American  wheat  and 
com.    Clifford  Richardson,  assistant  chemist.    8yo.    Paper.    69  p. 

Jone  30.  Bolletin  No.  2.  Diffosion.  Its  application  to  sogar  cane,  and  record  of  ex- 
periments with  sorghom  in  1883.  H.  W.  Wiley,  chemist.  8yo.  Paper. 
36  p. 

Sept.  15.  Bolletin  No.  3.  The  northern  sogar  indostry.  A  record  of  its  progress  dor- 
ing  the  season  of  1883.  W.  H.  Wiley,  chemist.  11  plates.  8yo.  Paper. 
120  p. 

Oct.  18.  Bolletin  No.  4.  An  investigation  of  the  composition  of  American  wheat  and 
com.  Second  report.  Clifford  Richardson,  assistant  chemist.  8vo. 
Paper.    98  p. 

Oct.  28.  Bolletin  No.  4.  An  investigation  of  the  composition  of  American  wheat  and 
corn.  Second  report.  Clifford  Richardson,  assistant  chemist.  8vo. 
Paper.    —  p. 

Divition  of  entomology. 

Jone  1.  Bolletin  No.  3.  Reports  of  observations  and  experiments  in  the  practical 
work  of  the  division,  made  onder  the  direction  of  the  entomologist,  with 
plates.    8vo.    Paper.    75  p. 

Jone  30.  Bolletin  No..  4.  Reports  of  observations  and  experiments  in  the  practical 
work  of  the  division.    8vo.    Paper.    102  p. 

Division  of  atatistioa, 

Jone  1.  Report  No.  1.  On  condition  of  crops,  yield  of  grain  per  acre,  and  on  freight 
rates  of  transportation  companies,  October,  1883.    8vo.    Paper.    28  p. 

Report  No.  2.  On  yield  of  crops  per  acre,  on  the  progress  of  sorghum 
growing,  the  crops  of  Europe,  and  oh  freight  rates  of  transportation 
companies.    November,  1883.    8vo.    Paper.     59  p. 

Report  No.  3.  Of  the  crops  of  the  year,  of  cereal  prodoction  in  Eorope, 
and  freight  rates  of  transportation  companies.  December,  1883.  8vo. 
Paper.    74  p. 

Report  No.  4.  Upon  the  nombers  and  valoes  of  farm  animals,  certain 
caoses  affectiog  wages  of  farm  labor,  and  on  freight  rates  of  transpor- 
tation companies.  February,  1884.  8vo.  Paper.  56  p. 
Jone  30.  Report  No.  5.  On  the  distribotion  and  consomption  of  com  and  wheat, 
and  the  rates  of  transportation  of  farm  prodocts.  March,  1884.  8vo. 
Paper.     44  p. 

Report  No.  6.  Of  the  acreage  of  winter  grain,  the  condition  of  farm  animals, 
and  freight  rates  of  transportation  companies.  April,  1884.  8vo.  Pa- 
^r.     48  p. 

Report  No.  7.  Of  the  condition  of  winter  grain,  the  progress  of  cotton 
planting,  and  estimates  of  cereals  of  1883,  with  freight  rates  of  trans- 
portation companies.    May,  1884.    8vo.    Paper.     36  p. 


Digiti 


zed  by  Google 


REPORT  ON  THE  OPERATIONS  OP  EXCHANGES.      115 

1884. 
July     1.  Report  No.  8.  Of  acrea*ge  of  spring  grain  and  cotton,  the  condition  of 
winter  wheat,  and  European  grain  prospects,  with  f]:eight  rates  of 
transportation  companies.    June,  1884.    8yo.    Paper.     39  p. 
21.  Report  No.  9.  On  the  area  of  corn,  potatoes,  and  tohacco,  the  condition  of 
growing  crops,  and  on  the  rates  of  transportation.    Jnly,  1884.    8vo. 
Paper.     59  p. 
Ang.    16.  Report  No.  10.  On  the  condition  of  growing  crops  and  on  rates  of  trans- 
portation.   August,  1884.    8yo.    Paper.     36  p. 
Sept.  24.  Report  No.  11.  On  condition  of  crops,  on  wheat  in  India,  and  on  freight 
rates  of  transportation  companies.     Septemher,  1884.    8yo.    Paper. 
87  p. 

M%soe!lan0<nu, 

Special  Report,  No.  1.  Forestry  in  the  United  States.    Address  of  the  Hon. 

George  B.  Loring,  United  States  Commissioner  of  Agriculture,  before 

the  American  Forestry  Congress,  Saint  Paul,  Minn.,  August  8, 1883. 

8vo.    Paper.    41  p. 

Special  Report  No.  2.  Proceedings  of  a  convention  of  agriculturists,  held 

^      at  the  Department  of  Agriculture,  January  23,  24,  25,  26,  27,  and  29, 

1883.  8vo.    Paper.    245  p. 

June  30.  Special  Report  No.  3.  "  Mississippi,"  its  character,  soil,  productions,  and 
agricultural  capabilities.    By  A.  B.  Hunt.    8yo.    Paper.    89  p. 

Jnly  1.  Special  report,  No.  4.  The  climate,  soil,  physical  resources,  and  agricult- 
ural capabilities  of  the  State  of  Maine.  By  Samuel  L.  Boardman.  8vo. 
Paper.    60  p. 

Jnly  1.  Special  Report  No.  5.  Proper  value  and  management  of  Government  tim- 
ber lands  and  the  distribution  of  North  American  forest  trees,  being 
papers  read  at  the  United  States  Department  of  Agriculture,  May  7-8, 

1884.  8vo.    Paper.    47  p. 

Got.  4.  The  Agricultural  grasses  of  the  United  States.  By  Dr.  George  Yasey,  bot- 
anist of  the  Department  of  Agriculture.  Also,  the  chemical  composition 
of  American  grasses.  By  Clifford  Richardson,  assistant  chemist.  120 
plates.    8vo.    Paper.    144  p. 

Dec.  13.  Special  Report  No,  6.  Address  of  Hon.  George  B.  Loring,  United  States 
Commissioner  of  Agriculture,  at  the  National  Convention  of  Cattle- 
Breeders,  Chicago,  IlL,  November  13,  1884.  Also,  the  report  of  the  vet- 
erinary inspectors  in  New  York.    8vo.    Paper.    21  p. 

Oct.  24.  Report  on  condition  of  crops,  yield  of  grain  per  acre,  and  on  freight  rates  of 
transportation  companies.  New  series.  Report  No.  12.  October,  1884. 
8vo.    Paper.     44  p. 

Oct.  26.  New  Series.  Report  No.  10.  On  yield  of  crops  per  acre,  on  agriculture  in 
Mexico,  and  on  freight  rates  of  transportation  companies.  November, 
1884.    8vo.    Paper.    94  p. 

CIVIL  SERVICB  COMHISSIOX. 

Jan.    10.  Civil  service  act,  amended  rules  and  regulations.    Third  edition.    8vo. 

Paper.    20  p. 
June  30.  Same.    Fourth  edition.    8vo.    Paper.    22  p. 
June  30.  First  annual  report.    8vo.    Paper.    72  p. 

Same.    Second  edition.    8vo.    Paper.    74  p. 
Sept.  22.  Civil  service  act,  amended  rules  and  regulations.     Fifth  edition.    8vo. 

Paper.    22  p. 
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UmTED  STATES  CONGRBS8. 
1884. 

June  30.  Congressional  Record,  first  session  Forty-eighth  Congress,  1883-1884.  Vol. 
15,  parti.  4to.  Half  Russia.  1008  p.  Part  2,  pages  1000-1SR6.  Half 
Russia.    1008  p. 

Jnly  18.  Congressional  Record,  vol.  15,  part  3,  pages  2017-3024,  Forty-eighth  Con- 
gress, first  session,  March  18  to  April  16,  1884.    4to.    Paper.    1008  p. 

Ang.  7.  Congressional  Record,  vol.  15,  part  4,  pages  3025-4240,  Forty-eighth  Con- 
gress, first  session,  April  16  to  May  16, 1884.    4to.    Paper.    1216  p. 

Aug.  29.  Congressional  Record,  vol.  15,  part  5,  pages  4241-5456,  Forty-eighth  Con- 
gress, first  session,  May  16  to  Jnly  21, 1884.    4to.    Paper.     1216  p. 

Sept.  17.  Congressional  Record,  vol.  15,  part  6,  pages  5457-6182  and  Appendix,  Forty- 
eighth  Congress,  first  session,  June  21  to  July  7,  1884.  4vo.  Paper. 
1232  p. 

Sept.  17.  Index  to  vol.  15,  parts  1-^,  Forty-eighth  Congress,  first  session.  4to. 
Paper.    790  p. 

House  of  Be^esentaHves. 

Jan.    10.  House  reports,  first  session  Forty-seventh  Congress,  1881-^82,  voL  3,  Nos. 

654-993.    8vo.    Sheep. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  1881-^82,  vol. 

3.    Contested  election,  Bishee  v.  Finley.    8vo.    Sheep.     1,227  p. 
House  miscellaneous,  first  session  Forty  seventh  Congress,  1881-82,  vol.10. 

Contested  election,  Sessinghans  v.  Frost.    Part  2.    8vo.    Sheep. 
House  miscellaneous,  first  session  Forty -seventh  Congress,  1881-^82,  vol. 

6,  Nos.  19  and  20.    8vo.    Sheep. 
Jan.    23.  Digest  and  manual  of  the  rules  and  practice  of  the  House  of  Representati  ves 

(seventh  edition),  compiled  by  Henry  H.  Smith.    8vo.    Paper. 

472  p. 
Jan.    30.  Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82,  voL 

26.    Agricultural  report,  1881-^82.    8vo.    Sheep.    704  p. 
Executive  documents,  third  session  Forty-sixth  Congress,  1880-'81,  vol.  7. 

Signal  Office,  No.  1.    Part  2,  vol.  4.    8vo.    Sheep.    1,120  p. 
Mar.  28.  Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82,  vol. 

3.     Engineers,  No.  1,  part  2,  vol.  2.    Part  1.    8vo.  Sheep.  1,042  p. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-^83,  vol. 

2.    Report  of  the  tariff  commission,  vol.  1.    8vo.    Sheep.     1,248  p. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-'83,  vol. 

2.    Report  of  the  tariff  commission.     8vo.     Sheep.     2,617  p. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-^83,  voL 

9.  Digest  of  election  cases.    8vo.     Sheep.     692  p. 

House  miscellaneous,  ^cond  session  Forty-seventh  Congress,  1882-'83,  vol. 

10.  Deoi£ons  of  First  Comptroller,  vol.  3.     8vo.     Sheep.     614  p. 
Executive  documents,  second  session  Forty-seventh  Congress,  1882-^83,  voL 

15.     Report  on  the  finances.     8vo.     Sheep.     589  p. 
Executive  documents,  second  session  Forty-seventh  Congress,  1882-^83,  vol. 
22.    Offers  for  carrying  the  mail.     8vo.     Sheep.     1,484  p. 
June  30.  Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82.    8vo. 


Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82,  voLl. 

Foreign  relations.     8vo.     Sheep. 
Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82,  voL  9. 

Interior  and  Land  Office  reports.     8vo.     Sheep. 
Executive  documents,  first  session  Forty-seventh  Congress,  1881-'82,  vol.  12* 

Education  report.     8vo.     Sheep, 
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1884. 
Jnne    30.  Ezecnfiye  docnments,  first  session  Forty-seventh  Congress,  188W82,  vol.  21. 

Nos.  117-121.     Svo.     Sheep. 
Ezecntive  docaments,  second  session  Forty-seventh  Congress.  Svo.  Sheep. 
Executive  documents,  second  session  Forty- seventh  Congress,  vol.  3.  Navy 

Department  report,     dvo.     Sheep. 
July     1.  Executive  documents,  third  session  Forty-sixth  Congress,  vol.  17.     Beport 

of  National  Board  of  Health.     Svo.     Sheep.     646  p. 
Executive  documents,  first  session  Forty-seventh  Congress,  vol.  6.     Ord- 
nance, No.  1.     Part  2,  vol.  3.     Svo.     Sheep.     560  p. 
June  ^30.   House  reports,  first  session  Forty-seventh  Congress,  1881-^83.  Svo.  Sheep. 
.  House  reports,  first  session  Forty-seventh  Congress,  voL  2.     Nos.  393-653. 

8vo.     Sheep. 
House  reports,  first  session  Forty-seventh  Congress,  voL  4.     Nos.  994>1276. 

Svo.     Sheep. 
House  reports,  second  session  Forty-seventh  Congress,  vol.  1.     Nos.  1812- 

1958.     Svo.     Sheep. 
House  reports,  second  session  Forty-seventh  Congress,  vol.  2.'    Nos.  1959- 

2044.     Svo.     Sheep. 
House  reports,  first  session  Forty- seventh  Congress,  vol.  5.     General  index 

of  the  Journals  of  Congress  from  Eleventh  to  Sixteenth  Congress, 

inclusive.     4to.     Sheep.     118  p. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  1881^82.     Svo. 

Sheep. 
House  miscellaneous,  first  session  Forty-seventh  Congress,. vol.  4,  Nos.  14 

and  15.     Svo.     Sheep.  * 

House  miscellaneous,  first  session  Forty-seventh  Congress,  vol.  5,  Nos,  16, 

•    17,18,21.     Svo.     Sheep. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  vol.  7.     Con- 
tested election,  Lowe  «.  Wheeler.     Svo.     Sheep. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  vol.  18.    Bebel- 

lion  Becords,  vol.  5.     Svo.    Sheep. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  yol.  23.    Bebel- 

lion  Becords,  vol.  6.     Svo.     Sheep. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  vol.  27.     Bebel- 

lion  Becords,  voL  7.     Svo.     Sheep. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1881-^82.   Svo. 

Sheep. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1881-'82,  vol. 

I,  Nos.  1-18,  exclusive  6  and  9.     Svo.     Sheep. 

House  miscellaneous,  seco|id  session  Forty-seventh  Congress,  1881-'82,  vol. 

6.    Bebelliou  Becords,  vol.  8.    Svo.    Sheep. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1881-'82,  vol. 

II,  Nds.  39  and  40.    Svo.    Sheep. 

House  miscellaneous,  second  session  Forty-seventh  Congress,  1881-'82,  vol. 

12.  Bebelliou  Becords,  vol.  9.    Svo.    Sheep. 

House  miscellaneous,  second  session  Forty-seventh  Congress,  1881 -'82,  vol. 
•  8.    Eulogies,  Lowe,  Updegraff,   Orth,  Hawk,   Shackelford.    4to. 
Sheep. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1881-*82,  vol. 

13.  Tenth  Census  United  States,  vol.  1.    4tp.    Sheep. 

House  miscellaneous,  first  session  Forty-seventh  Congress,  1882-'83,  vol.  19, 
Nos.  59, 60.    Svo.    Sheep. 
July     1.  Executive  documents,  second  session  Forty-seventh  Congress,  vol.  21,  Nos, 
73  to  104,  inclusive,  except  No,  93.    Svo.    Sheep.    599  p. 

Digitized  by  CjOOQ IC 


118      BEPOBT  ON  THE  OPERATIONS  OF  EXCHAKQES. 

# 
1884. 
July     1.  Honse  reports,  first  session  Forty-seyentli  Congress,  voL  6,  Nos.  1618  to  1811, 
inclnsiye.    Syo.    Sheep.    About  1,000  p. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  vol.  7.  Amer- 
ican Ephemeris  and  Nautical  Almanac,  1886.    8vo.    Sheep.   5S25p. 
July  10.  Executive  documents,  second  session  Forty-seventh  Congress,  1882-^83,  vol. 
14,  No.  1,  Plate  6 ;  and  No.  8  to  34,  inclusive.    8vo.    Sheep.    About 
1,000  p. 
House  miscellaneous,  first  session  Forty-seventh  Congress,  1881-^82,  vol.  17. 
8vo.    Sheep.    422  p. 
July  18.  Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82,  vol.  18, 

Nos.  13  to  19.    8vo.    Sheep.    About  1,500  p. 
Aug.     7.  Executive  documents,  first  session  Forty-seventh  Congress,  1881^82,  vol,  25, 
No.  226.    Offers  for  carrying  the  mails.    8vo.    Sheep.    P.  xxvn- 
2,006  =  2,033  p. 
Aug.  18.  Executive  documents,  first  session  Forty-seventh  Congress,  1881-^82,  voL  7. 
Signal  Office,  No.  1.    Part  3,  vol.  4.    8vo.    Sheep.    Maps  21. '  1.296  p. 
Aug.  29.  House  miscellaneous,  secohd  session  Forty-seventh  Congress,  1882-'83,  vol. 
13,  part  5.    Tenth  census  of  United  States,  vol.  5.    Cotton,  part 
1.    4to.  Sheep,  p.  600. 
Sept.    18.  House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-'83,  vol. 
13,  part  3.    Tenth  census  United  States.  voL  3.    Agriculture,  17 
maps,  6  plates.    4to.    Sheep.   1149  p. 
House  executive  documents,  first  session  Forty-seventh  Congress,  1881-^82, 

voLlO.    Indian,  &c.    No.  1,  part  5,  vol.  2.    8vo.    Sheep.    1132  p. 
Executive  documents,  second  session  Forty-seventh  Congress,  1882-*83,  vol. 
1.    Foreign  Relations.  ..No.  1, part  1.    8vo.    Sheep, 547  p. 
Oct.     24.  House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-^83,  vol. 
13,  part  9.    Tenth  census  of  United  States.    Manufactures,  vol.  2, 
10  maps,  13  plates.    4to.    Sheep.   1198  p. 
House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-'83,  vol. 
16,  Land  Laws  and  Digest  of  late  decisions.    8vo.    Sheep.  149  p. 
25.  Executive  documents,  second  session  Fortjy^-seventh  Congress,  1882-'83,  vol. 

3.    Engineers,  No.  1,  part  2,  voL  2,  part  1.    8vo.    Sheep.    1084  p. 
30.  Executive  documents,  second  session  Forty-seventh  Congress,  1882-^83,  vol. 
19.  Nos.  35  to  72,  inclusive,  except  No.  71.    Plates  70.    8vo.    Sheep. 
721  p. 
Dec.    30.  House  miscellaneous,  second  session  Forty-seventh  Congress,  1882-'83,  vol. 
13,  No.  42,  part  8.    Maps  18,  plates  101.    4to.    Sheep.  1111  p. 

United  States  Senate. 

Jan.    10.  Senate  documents,  second  session  Forty-seventh  Congress,  No.  84,  part  1, 

vol.5,  1882-^83.    8vo.    Sheep.    711  p. 
23.  Senate  documents,  second  session  Forty-seventh  Congress,  No.  84,  part  2, 

vol.  5, 1882-^83.    8vo.    Sheep.    919  p. 
Senate  documents,  second  session  Forty-seventh  Congress,  No.  84,  part  3, 

vol.  5, 1882-^83.    8vo.    Sheep.    817  p. 
Senate  documents^  second  session  Forty-seventh  Congress,  No.  84,  part  4, 

voL  5, 188^83.    8vo.    Sheep.    860  p. 
Senate  documents,  second  session  Forty-seventh  Congress,  No.  84,  part  5, 

voL  5, 1882-^83.    8vo.    Sheep.    644  p. 
Standing  rules  for  conducting  business  in  the  Senate  of  the  United  States. 

Reported  by  the  Committee  on  Rules,  January,  1884.    8vo.    Paper. 

43  p. 
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1884. 
Jan.    30.  Same,  with  amendments  to  March  24, 1884.    8vo.    Paper.    43  p. 

Roles  for  the  regulation  of  the  Senate  wing  of  the  United  States  Capitol 

adopted  by  the  Committee  on  Rules,  March  15,  1884.    Svo.     Pa- 
per.   9  p. 
Senate  reports,  vol.  1,  1882-^83,  second  session  Forty-seyenth  Congress. 

Nos.  879-980,  inclusive.    8to.    Sheep. 
Senate  miscellaneous,  second  session  Forty-seventh  Congress,  vol.  3, 1883. 

No.  32.    Eulogy  Senator  Hill.    4to.    Sheep. 
July     1.  Senate  documents,  third  session  Forty-sixth  Congress,  United  States  Coast 

and  Geodetic  Survey,  1880.    4to.    Sheep.    83  folded  maps.    419  p. 
Senate  miscellaneous,  third  session  Forty-sixth  Congress  and  special  session 

Forty-seventh  Congress.    Fish  and  Fisheries,  vol.  3, 1880-'81.    8vo. 

Sheep.    1060  p. 
Special  session,  convened  Oct.  10, 1881,  and  the  first  session  Forty-seventh 

Congress,  vol.  1,1881-^82.    8vo.    Paper.   1000  p. 

INTERIOR  DEPAR1>IENT. 

Oct.  28.  Register  of  the  Department  of  the  Interior,  containing  a  list  of  persons 
employed  in  the  Department,  appointed  by  the  President  and  by  the 
Secretary  of  the  Interior,  corrected  to  October  1, 1884.  8vo.  Paper. 
171  p. 

Office  of  Commissioner  of  Bailroads, 

July  28  Report  of  Commissioner  of  Railroads  on  the  Affairs  of  the  Union  Pacific 
Railway  Company,  June  17, 1884.    8vo.    Paper.    15  p. 

Bureau  of  Education. 

Jan.    10.  The  Bnfalini  Prize.    8vo.    Paper.    5  p. 

23.  Education  in  Italy  and  Greece,  1883.    8vo.    Paper.    8  p. 
Mar.  25.  Circular  of  information  of  the  Bureau  of  Education,   No.  4,  1883.     8vo. 

Paper.    82  p. 
June   30.  Circulars  of  information,  No.  4  of  1884.  Meeting  of  the  International  Prison 
Congress  at  Rome,  October,  1884.    8vo.    Sheep.    11  p. 
30.  Circulars  of  information,  No.  3  of  1884.    Illiteracy  in  the  United  States* 
by  Chester  Warren,  M.  D. ;  National  Education,  by  J.  L.  M.  Curry, 
LL.  D.    8vo.    Paper.    99  p. 
Preliminary  circular  respecting  the  exhibition  of  education  at  the  World's 

Industrial  and  Cotton  Centennial  Exposition.    8vo.    Paper.    11  p. 
Report  of  the  Director  of  the  American  School  of  Classical  Studies  at 
Athens,  1882-^83    8vo.    Paper.    13  p. 
July      1.  Circulars  of  information  of  the  Bureau  of  Education,  No.  2,  1884.    The 
Teaching,  Practice,  and  Literature  of  Shorthand,  by  Julius  Ensign 
Rockwill,  stenographer.    8vo.    Paper.    70  p. 
Sept.     4.  Articles  exhibited  in  the  Southern  Exhibition  of  1884  at  Louisville,  Ky., 
from  the  museum  of  the  U.  S.  Bureau  of  Education.    8vo.    Paper. 
7p. 
8,  Circulars  of  information.  No.  5, 1884.    Suggestions  respecting  the  educa- 
tional exhibit  at  the  World's  Industrial  and  Cotton  Centennial  Exposi- 
tion.   8vo.    Paper.    28  p. 
18.  Circulars  of  information.  No.  4,  1884.    Proceedings  of  the  Department  of 
Superintendence  of  the  National  Association,  at  Washington,  February 
12-14,  1884.    8vo.    Paper.    176  p. 
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OtnerdlLand  Office, 
1884. 
M«r.   88.  Letter  from  the  OommiaBioner  of  the  General  Land  OflSee  to  the  Secretary 

of  the  Interior,  January  8,  1884,  in  relation  to  the  excess  of  indemnity 

land  certified  to  the  State  of  Kansas  for  the  henefit  of  the  Atchison, 

Topeka  and  Santa  F^  Railroad.    Svo.    18  p.  - 

Jnne   30.  Circular  fh>m  General  Land  Office,  showing  the  manner  of  proceeding  to 

obtain  title  to  public  lands  under  the  pre-emption,  homestead,  and! 

other  laws,  issued  March  1,  1884.    8vo.    Paper.     110  p. 
Dec.      6.  United  States  mining  laws  and  regulations  thereunder.    Circular  of  Octo-^ 

ber  31, 1881,  including  circulars  of  April  27,  1880,  September  23, 1880^ 

and  later  circulars.    8yo.    Paper.    41  p. 

Indian  Ojfice, 

June   90.  Laws  of  the  United  States  relating  to  Indian  affairs.    3d  edition.    8yo. 

Paper.    431  p. 
Deo.    19.  Regulations  of  the  Indian  Department,  with  appendix  containing  the  forms 

used.    Revised  by  the  Indian  Bureau.    8vo.    Paper.    270  p. 

FmHon  Office, 

Mar.   528.  Annual  report  of  the  Commissioner  of  Pensions  to  the  Secretary  of  Interior 
for  the  year  ending  June  30,  1882.    8vo.    Paper.    206  p. 
Annual  report  for  June  30,  1883.    Paper.    8vo.    99  p. 
A  treatise  on  the  practice  of  the  Pension  Bureau,  governing  the  a4Jndica- 
tion  of  Army  and  Navy  x>en8ion8,  being  the  unwritten  practice  formu- 
lated.   By  Calvin  B.  Walker.    129  pages.    8vo.     Board.    129  p. 
Aug.    11.  Regulations  for  the  recognition  of  attorneys  and  agents  in  claims  pending 
before  the  Pension  Office.    Paper.    2vo.    8  p. 
21.  Instructions  to  examining  surgeons  for  pensions.   1884.    8vo.    Paper.    19  p. 
Nov.      1.  Roster  of  examining  surgeons  appointed  under  authority  of  the  Commis- 
sioner of  Pensions,  September,  1884.    8vo.    Paper.    145  p. 

United  States  Patent  Office. 

Jan.    10.  Catalogue  of  books  in  Law  Library  of  the  United  States  Patent  Office,  1883. 

8vo.    Paper.    62  p. 

Description  and  valuation  of  that  portion  of  the  Omaha  Indian  Reservation 

in  Nebraska  lying  west  of  the  Sioux  City  and  Nebraska  Railroad  right 

of  way.    4to.    Paper.    20  p. 

Ex  parte  William  Long.    Appeal  from  the  principal  examiner  dedalon  of 

the  Commissioner.    8vo.    Paper.    25  p. 
Subject  matter  index  of  patents  for  invention.    France,  1791-1876.    4to. 
Cloth.    934  p. 
June   30.  Rules  of  practice.    Revised  March  1,  1884.    8vo.    Paper.    93  p. 

Reports  of  the  examiners,  showing  the  condition  of  the  respective  divisions 
March,  1884 .    8vo.    Paper.    28  p. 
Sept.  12.  Rules  of  practice  in  the  United  States  Patent  Office.    Revised  August  12, 

1884.    8vo.    Paper.    94  p. 
Nov.    13.  In  the  United  States  Patent  Office.    The  speaking  telephone  interferences^ 
DecisioDs  of  the  examiners-in-cbief,  (Cases  A,  B,  C,  D,  E,  F,  G,  H,  T,  J, 
and  No.  1.    4to.    Paper.    47  p. 

United  Statee  National  Museum, 

June   30.  Bulletin  No.  19,  Nomenclator  Zoolofl^ious,  by  Samuel  H.  Scudder*    6vo, 
Paper.    340  p. 
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1884. 
June    30.  Bnlletin  No.  20,  the  pablished  writings  of  Spebcer  FuUerton  Baird,  1843- 

1882,  by  George  Brown  Goode.    8vo.    Paper.    377  p. 
July   21.  Bnlletin  No.  25,  Contributions  to  the  Natural  History  of  the  Bermndas. 

Vol.  1.    1884.    8vo.    Paper.    353  p. 

DEPARTMENT  OF  JUSTICE. 

Kar.   28.  Annual  Report  of  the  Attorney  General  of  the  United  States  for  the  fiscal 
year  ending  June  30 — 


1873. 

8^0. 

Board. 

93  p. 

1880. 

8vo. 

Board. 

113  p. 

1874. 

8vo. 

Board. 

85  p. 

1881. 

8vo. 

Board. 

128  p. 

1878. 

8vo. 

Board. 

89  p. 

1882. 

8vo. 

Board. 

131  p. 

1879. 

8vo. 

Board. 

91  p. 

1883. 

8vo. 

Board. 

,171  p. 

Register  of  the  Department  of  Justice  and  the  judicial  officers  of  the 
United  States,  including  instructions  to  marshals,  district  attorneys, 
and  clerks  of  the  United  States  courts,  sixth  edition,  compiled  by  au- 
thority of  the  Attorney-General,  corrected  to  July  1, 1883.  8  vo.  Paper. 
230  p. 
Report  of  the  general  agent  of  the  Department  of  Justice  to  the  Attorney- 
General,  1882-*83.  8vo.  Paper.  .  11  p. 
Official  opinions  of  the  Attorney-General  of  the  United  States,  advising  th^ 
President  and  heads  of  departments  in  relation  to  their  official  duties 
and  expounding  the  Constitution,  treaties  with  foreign  Governments 
and  with  Indian  tribes,  and  the  public  laws  of  the  country,  edited  by 
A.  J.  Bentley — 

Vol.  13.    8vo.    Sheep.    644  p.  I  Vol.  15.    8vo.    Sheep.    743  p. 
Vol.  14.    8vo.    Sheep.    755  p.  I  Vol.  16.    8to.    Sheep.    770  p. 

July  21.  Supreme  Court  of  the  United  States,  proceedings  in,  on  the  death  of  Jere- 
miah Black.    4to.    Paper.     13  p. 

Oct.  10.  Compilation  of  the  laws  of  the  United  States  applicable  to  the  duties  of 
the  governor,  attorney,  judge,  clerk,  marshal,  and  commissioners  of  the 
District  of  Alaska,  compiled  under  the  direction  of  the  Attorney-Gen* 
eral.    8vo.    Paper.    60  p. 

Dec.  15.  Exercises  at  the  ceremony  of  unveiling  the  statue  of  John  Marshall,  May 
10,  1884.    1.    Plate.    4to.    Board.    92  p. 

Dec.  27.  Cases  decided  in  the  Court  of  Claims  at  the  term  of  1883-^84,  with  abstracts 
of  decisions  of  the  Supreme  Court  in  appealed  cases  from  October,  1883, 
to  May,  1884.    Vol.19.    8vo.     Paper.    808  p. 

NAVY  DEPARTMEKT. 

Jul    10.  Regulations  governing  the  admission  of  candidates  into  the  Naval  Acad- 
emy as  Naval  Cadets,  1883-'84.    8vo.    Paper.    7  p. 
Begulations  governing  the  uniform  of  officers  of  the  United  States  Navy 
1883.    Plates.    8vo.    Paper.    15  p. 
Har.  22.  Register  of  the  commissioned  and  warrant  officers  of  the  Navy  of  the  United 
States,  including  officers  of  the  Marine  Corps,  to  January  15,  1884. 
8vo.    Paper.    214  p. 
Aug.     8.  Same  to  August  1, 1884.    8vo.    Paper.    75  p. 

23.  Acts  and  resolutions  relating  to  the  Navy  Department  and  Marine  Corps, 
passed  at  the  first  session  of  the  Forty-eighth  Congress,  1883-'84^ 
8vo.  Paper.  49  p. 
Oct  17.  Report  of  Secretary  of  the  Navy  of  1883.  vol.  2.  (50  copies— 20  cloth,  2Q 
board,  and  10  half  sheep.)  8vo.  622  p. 
A8*  Report  of  the  Board  of  Visitors  to  the  United  States  Naval  Aoadem^,  June^ 
.1884.    8vo.    Paper.    27  p. 
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1684. 
Oct.     30.  Greelj  Relief  Ezpeclition.    Reception  of  Lient.  A.  W.  Greely,  United  States 
Army,  and  his  comrades  and  of  the  Arctic  Relief  Expedition  at 
Portsmonthy  N.  H.,  on  Angnst  1  and  4,  1884.     Account  pre- 
pared at  the  request  of  the  Navy  Department,  by  Rev.  Wm. 
A.  McGinley  of  Portsmouth.    8vo.    Paper.     58  p. 
Dec.        1.  Annual  Register  of  the  United  States  Naval  Academy,  Annapolis,  Md. 

Thirty-fifth  Academic  year,  1884-'85.    8vo.    Paper.    66  p. 
Deo.      15.  Navy  Yard  Commission.    Special  Report  of  A.  B.Mullett.    Civil  Commis- 
sioner.   8vo.    Paper.    11  p. 

Hydrographio  Office. 

Jan.      10.  Hydrographio  Notices,  1883: 

No.  73.    New  Zealand— North  Island,  West  Coast.    2  p. 

No.  74.    China  Sea — Natuna  Island.    4  p. 

No.  75.    United  States — Maine.    2  p. 

No.  76.    United  States— New  York— East  River.    1  p. 

No.  77.    Indian  Archipelago — Celebes — East  Coast.    2  p. 

No.  78.    Mediterranean — Greece,  Santa  Maur  Island.     1  p. 

No.  79.    Brazil— Cape  Saint  Roqne.    1  p. 

No.  80.    China  Sea— Java  Sea.    3  p. 

No.  81.    Australia — Gulf  of  Carpentaria.    10  p. 

No.  82.    Korea — West    Coast— Prince  Imperial^  Archipelago.    2  p. 

No.  83.    MediteiTanean — Greece — Gulf  Volo.    2  p. 

No.  84.    England— British  Channel.    2  p. 

No.  85.    Indian  Ocean.    2  p. 

No.  86.    North  Atlantic  Ocean.    2  p. 

No.  89.    New  Zealand— Middle  Island— Bnller  River.    2  p. 

No.  90.    Chiua  Sea,  Corea — ^Approaches  to  Seoul.    3  p. 

No.  91.    Borneo— Northeast  Course  Nymphe  Reef.    2  p. 

No.  92.    Indian  Ocean — Madagascar.     1  p. 

No.  93.    Australia — East  Coast — Percy  Islands.    1  p. 
Jan.      23.  NtJ.  70.    United  States— Rhode  Island.    Ip. 

No.  71.    Mediterranean — Tunis.    2  p. 

No.  87.    United  States — Delaware.    2  p. 

No.  88.    Caribbean  Sea— Little  Antilles.    1  p. 

No.  189.    Sweden— Karings  Rock.    8vo.    Paper.    2  p. 

No.201.    Sweden— West  Coast — Skagerrak.    8vo.    Paper.    4  p. 
Publications  of  Hydrographio  Office  during  the  quarter  ending  Decemb^ 

31,  1883.    8vo.    Paper.    11  p. 
Hydrographio  Notices,  1883. 

No.  1.    West  Coast  of  Mexico.    1  p. 

No.  2.    Atlantic  Coast  Pilot  Division  B. 
Hydrographio  Notices,  1884 : 

No.  3.     Germany— Hever  River.    8vo.    Paper.    2  p. 

No.  4.    France— Bandol  Bay.    8vo.    Paper.    2  p. 

No.  5.    Canary  Islands— Santa  Cruz  de  Teneriffe.  8vo.  Paper.  2  p. 

No.  6.  Buenos  Ayres — Dikes  and  lights.    8vo.    Paper.    3  p. 

No.  7.  Friendly  Islands— Bank  in  Tongatabu  Harbor.     6vo.    Pa- 
per.   4  p. 

No.  6.  Psau  Liang  Hai — Shoal.    8vo.    Paper.    1  p. 

No.  9.  France — Isle  de  Bas.    8vo.    Paper.    3  p. 

No.  10.  Java — Light  on  Merak  Island.    8vo.    Paper.    2  p. 

No.  11.  Daunt  Rock  light-ship.    8vo.    Paper.    3  p. 

Kg,  1^  Black  Sea— Fog-signals.    8vo.    Paper.    3  p^ 
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1884. 

Hjdrographic  Notices,  1884 — CoDtinned. 
Jan.      23.  No.  13.  St.  Mazaire— Change  of  light.    8vo.    Paper.    1  p. 

No.  14.  Java — ^Light  at  Cheribon.    8vo.    Paper.    2  p. 

No.  15.  Yangtse  River  entrance — ^A  shoal.    8vo.    Paper.    3  p. 

No.  16.  Austro-Hungary — Cittanuova.    8vo.    Paper.    3  p. 

No.  17.  England— Outer  Dowsing  Shoal.    8vo.    Paper.    4  p. 

No.  18.  China  Sea  Directory — High  Lomach  Island.    Svo.    Paper. 
2p. 

No.  19.  Montreal — ^Light  discontinned.    8vo.    Paper.    1  p. 

No.  20.  Thames  River  entrance.    8vo.    Paper.    2  p. 

No.  21.  Spain — Cadiz— Bury.    8vo.    Paper.    2  p. 

No.  22.  Madagascar — Shoal.    8vo.    Paper.    2  p. 

No.  23.  Borneo,  northwest  coast.    8vo.    Paper.    3  p. 

No.  24.  Anstro-Hnngary — Light.    8vo.    Paper.    2  p. 

No.  25.  Brazil — Santa  Aniia  Island  light.    8vo.    Paper.    2  p. 

No.  26.  Leruka— Lights.    8vo.    Paper.    3  p. 

No.  27.  Boston — Change  of  lights.    8vo.    Paper.    1  p. 

No.  28.  China  Sea— Gulf  of  Tong-King.    8vo.    Paper.    2  p. 

No.  29.  Pilot  regulations.    8vo.    Paper.    3  p. 

No.  30.  France,  southern  coast — ^Light.    8vo.    Paper.    3  p. 

No.  31.  Non-resistance  of  shoal.    8vo.    Paper.    2  p. 

No.  32.  New  Jersey— Sandy  Hook.    8vo.    Paper.    1  p. 

No.  33.  South  Carolina— Charleston.    8vo.    Paper.    1  p. 

No.  34.  New  Jersey — Wreck.    8vo.    Paper.    1  p. 

No.  35,  Florida  Reefs— Hawk's  Channel.    8vo.    Paper.    2  p. 

No.  36.  Java  Sea— Reef.    8vo.    Paper.    1  p. 

No.  37.  Canary  Islands — Santa  Cruz  deTeneriffe;  8vo.   Paper.  2  p. 

No.  38.  Spencer  Gulf— Port  Augusta.    8vo.    Paper.    2  p. 

No.  39.  Holyhead  Bay— Rocks.    8vo.    Paper.    2  p. 
Jnne     27.  No.  40.  Greece — Hydra  Island  light.    8vo.    Paper.    2  p. 

No.  41.  Bombay— Time-ball.    8vo.    Paper.    1  p. 

No.  42.  Magellan  Straits— Landmarks.    8vo.    Paper.    2  p. 

No.  43.  Connecticut — Light-house.    8vo.    Paper.    1  p. 

No.  44.  Algeria— Deilys — Light.    8vo.    Paper.    1  p. 

No.  45.  Madagascar— Autonga— Shoal.    8vo.    Paper.    2  p. 

No.  46.  Gillert  Group— Hopper  Island.    8vo.    Paper.    4  p. 

No.  47.  Corsica— Vecchio.    8vo.    Paper.    Ip. 

No.  48.  Belgium— Schelde  River.    8vo.    Paper.    3  p. 

No.  49.  China  Sea— Shoal.    8vo.    Paper.    3  p. 

No.  50.  Ceylon — Columbo  light.    8vo.    Paper.    2  p. 

No.  51.  New  Caledonia— Yengen  to  Pou^bo.    8vo.    Paper.    3  p. 

No.  52.  Sicily— Port  Augusta — Inflexible  Shoal.    8vo.    Paper.   3  p. 

No.  53.  Guadaloupe — Harbor  dues.    8vo.    Paper.    1  p. 

No.  55.  Sierra  Leone — ^Port  dues.    8vo.    Paper.    1  p. 

No.  56.  Rhode  Island— Bell-buoy  off  Block'  Island.    8vo.    Paper. 
Ip. 

No*  57.  Delaware — ^Buoys  off  Cape  Henlopen.    8yo.    Paper.    1  p. 

No.  58.  Greece— Gulf  of  Vola— Shoals.    8vo.    Paper.    Ip. 

No.  60.  New  Britain,  northeast  coast.    8vo.    Paper.    3  p. 

No.  61.  Iceland— Magnetic  observations.    8vo.    Paper.    2  p. 

No.  62.  Cochin  China— Pulo  Condore.    8vo.    Paper.    1  p. 

No.  63.  Tonquet.    8vo.    Paper.    1  p. 

No.  64.  East  coast— Bet-el-Ras  shoal— Beacon.    Sro,    Paper.    3  p. 

No.  65.  GulfofBurglaz— Light  at  Megalo— Nice.   8vo.  Paper.  2  p. 
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1884. 

Hjdiographic  Notices,  1884— OoDtinned. 
June     27.  No.  66.  Scotland— Barghead  light.    8yo.    Paper.    3  p. 

No.  67.  Paumotoa  Islands.    8vo.    Paper.    I  p. 
No.  68.  Trinidad — Diamond  Rock— Bell-bnoy.    8vo.    Paper.    2  p. 
No.  69.  France — Pallice.    8yo.    Paper.    1  p. 
No.  70.  Austro- Hungary — Cape   Promontore— Fog-signals.     8vo» 

Paper.    3  p. 
No.  71.  Brazil— Gaivotas  Island  light.    8yo.    Paper.    1  p. 
No. 72.  Shelbnme  harbor— Fog-horn.    8vo.    Paper.    1  p. 
No.  73.  Canton  River.    Bvo.    Paper.    1  p. 

No.  74.  South  Foreland — Experimental  lights.    8vo.    Paper.    2  p. 
No.  75.  Sardinia — Sant  Antioco  Island.    8vo.    Paper.    1  p. 
No.  76.  Carimata  Sfcrait — Pnlo  Knmpal.    8vo.    Paper.    7  p. 
No.  77.  Madagascar — Port  Robinson — Rock.    8vo.    Paper.     1  p. 
No.  78.  Middle  Island.    8vo.    Paper.    1  p. 
No.  79.  Spain — Aguilas.    8vo.    Paper.    1  p. 
No.  80.  Humber  River— Wreck  buoy.    8vo.    2  p. 
No.  81.  Grand  Bassa — Simken  rook.    8vo.    1  p. 
No.  82.  Encounter  Bay— Fort  Victor  light.    8vo.    3  p. 
Fo.  83.  France — Cayeux.    8vo.    Paper.    1  p. 
No.  84.  Spain — ^Port  Passages.    8vo.    Paper.    3  p. 
No.  85.  Lough  Foyle — Tims  Bank  buoy.    8vo.  Paper.    1  p. 
No.  86.  Mediterranean — Cyprus — Kyrenia — Light.     8vo.      Paper. 

3p. 
No.  87.  Kal-ah— Eebineh  Shoal — Beacon.   .8vo.    Paper.    1  p. 
No.  88.  Buccaneer  Archipelago— Banks.    8  to.    Paper.    12  p. 
No.  89.  Piel  Harbor.    8vo.    Paper.    3  p. 

No.  90.  Spain— Alicante — Change  in  lights.    8vo.    Paper.    1  p. 
No.  91.  Loango  Bay— Indian  point— Wreck.    8vo.    Paper.     1  p. 
No.  92.  Cuba^  North  coast — Bahia  Honda.    8vo.    Paper.    2  p. 
No.  93.  Gulf  of  Tong  King— Kua,  Kam  River.     8vo.    Paper.    3  p. 
No.  94.  Malta— Shoals  off  St.  Elms  point.    Bvo.    Paper.    1  p. 
No.  95.  Loch  Ailort — Rock.    8vo.    Paper.    1  p. 
No.  96.  Senegal— Gover  Bay.    8vo.    Paper.    1  p. 
No.  97.  Great  Sandy  Strait — ^N.  entrance — Beacon.    8vo.    Paper. 

Ip. 
No.  98.  Welsh  Hook— Middle  Hook  buoy.    8vo.    Paper.    1  p. 
No.  99.  Mozambique  Channeli  Goa  Island.    8vo.    Paper.    1  p. 
No.  100.  Torris  Strait— Light  ship.    8vo.    Paper.    2  p. 
No.  101.  Casper  Straits — Light.    8vo.    Paper.     1  p. 
No.  102.  Helliss — ^Light  temporarily  extinguished.     8vo.    Paper. 

Ip. 
No.  103.  Hollant  Light.    8vo.    Paper.    3  p. 
No.  104.  Virginia — Gas — ^Buoy  off  Cape  Charles.    Bvo.   Paper.  1  p. 
No.  105.  Greece — Parapola Island (Belo Porda).    Bvo.    Paper.    Ip. 
No.  106.  Spain — Cadiz — Light.    Bvo.    Paper.     1  p. 
Fo.  107.  France — Villefranche — Buoys.    Bvo.    Paper.    1  p. 
No.  108.  Spain— Malaga — Beacon.    Bvo.    Paper.    1  p. 
No.  109.  Gulf  of  Guinea — Tofon  point.    Bvo.    Paper.    1  p. 
No.  110.  Dutch  Guinea — Nickerie  River — ^Light.    Bvo.    Paper.  2  p. 
No.  111.  Denmark — Jutland  buoy.    Bvo.    Paper.    1  p. 
No.  112.  Carimata  Strait — Scharroyd  Islands.    Bvo.    Paper.    2  p. 
No.  113.  Canadft— Lake  Huron— Kincardine  light.     Syo,    Paper. 
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1884. 

Hydrograpbic  Notices,  1884 — Continued. 
June     27.  No.  114.  Marshall  Group — ^Namorich  (Baring) Island.   8vo.  Paper.' 

No.  115.  Madagascar — ^Barlow  Island.    8yo.  '  Paper.    2  p. 
No.  116.  England — Cromer — Wreck-buoy.    8vo.    Paper.    1  p. 
No.  117.  DoDuarso  Approach — Rock  near  Siebra.   8yo.   Paper.   Ip. 
No.  118.  Bideford — Alteration  of  Lights.    8vo.    Paper.    1  p. 
No.  119.  Isle  of  Man— Port  Erin.    8vo.    Paper.    1  p. 
No.  120.  Ballywakill  Harbor — Buoys.    8vo.    Paper.    1  p. 
No.  121.  Jamaica — Alligator  Reef— Beacons.    8vo.    Paper.    Ip. 
No.  122.  Magellan  Strait — Baxa  Point  beacon.    8yo.    Paper.    2  p. 
No.  123.  Ceylon— Colombo— Time-ball.    8vo.    Paper.    1  p. 
No.  124.  Java  Sea — Sourabaya — Jansen  Channel.  8vo.  Paper.  2  p. 
No.  125.  Corea— Breton  Islands.    8vo.    Paper.    2  p. 
No.  126.  British  Guiana— Demerara.    8vo.    Paper.    2  p. 
No.  127.  Perim  Island — Lights.    8vo.    Paper.    3  p. 
No.  128.  Greece— Tyra.    8vo.    Paper.     1  p. 
No.  129.  Yarmouth  Road — Wreck-buoy.    8vo.    Paper.    2  p. 
No.  130.  Cuba — Santiago  light.    8vo.    Paper.    1  p. 
No.  131.  Italy— Leghorn.    8vo.    Paper.    1  p. 
No.  132.  Angra  Pequeua  Cove — Depth  of  water.   8vo.  Paper.  1  p. 
No.  133.  Java — Sunda  Strait.    8vo.    Paper.    2  p. 
No.  134.  Sumatra — Bodjo  Island — Light.    8vo.    Paper.     1  p. 
No.  135.  Eetang — Light  not  exhibited.    8vo.    Paper.    2  p. 
No.  136.  Wide  Bay— Inskip  point,    8vo.    Paper.    2  p. 
No.  137.  Massachusetts— Vineyard  Sound.    8vo.    Paper.    1  p. 
Fo.  138.  New  Jersey— Light- vessel  repaired.    8vo.    Paper.    1  p. 
No.  139.  Strait  of  Georgia — FraserRiver- Light.   8vo.   Paper.  3  p. 
No.  140.  Min  Rivei>— Buoy.    8vo.    Paper.    1  p. 
No.  141.  Chile— Shoal.    8vo.    Paper.    1  p. 
No.  142.  Spencer  Gulf— Light.    8vo.    Paper.    2  p. 
No.  143.  Japan — Kobe.    8vo.    Paper.     1  p. 
No.  144.  France — ^Wreck.    8vo.    Paper.    1  p. 
No.  145.  Kalmar  Sound— Grimskar  Light.    8yo.    Paper.    3  p. 
No.  146.  Austro-Hungary— Pola  Lights.    8vo.    Paper.    2  p. 
No.  147.  Copeland  Islands — Lights.    8vo.    Paper.    1  p. 
No.  148.  Spain — Malaga — Lights.    8vo.    Paper.    3  p. 
No.  149.  Cape  Town— Time-ball.    8vo.    Paper.     1  p. 
No.  150.  New  York  Bay.    8vo.    Paper.    1  p. 
No.  151.  New  Jersey — ^New  Inlet — ^Wreck.    8vo.    Paper.    1  p. 
No.  152,  Virginia — Chesapeake  Bay  —  Bell  Buoy.   8vo.   Paper.  1  p. 
No.  153.  Orchilla  Harbor — Rock  at  entrance.    8vo.    Paper.    2  p. 
No.  154.  Kirpon  Harbor — Beacons.    8vo.    Paper.    2  p. 
No.  155.  Cape  de  Verdes — Porto  Praya.    8vo.    Paper.    1  p. 
No.  156.  France— Turbal— Light.    8vo.    Paper.    1  p. 
No.  157.  Fomaes — Wreck  light  withdrawn.    8vo.    Paper.    1  p.   . 
No.  158.  Falkland  Islands— Reef.    8vo.    Paper.    1  p. 
No.  159.  Orissa  coast — Change  in  False  Point  Light.    8yo.    Paper. 

Ip. 
No.  160.  Tunis— Bezerta— Light  discontinued.    8vo.    Paper.    2  p. 
No.  161.  Spain— Vigo  road.    8vo.    Paper.    2  p. 
No.  162.  Poverty  Bay— Buoy.    8vo.    Paper.    3  p. 
No.  163.  Tunis— Tabarca— Light  discontinued.    8vo.    Paper.     1  p. 
No.  164.  Canton — Shamien — Light.    8vo.    Paper.     1  p. 
No.  165.  Chile— Lata— Light.    8vo.    Paper.    1  p. 
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Hydrograpbic  Notices,  1884 — Continaed. 


June     27.  No.  166.  Aastzo-Hnngaiy-'BoTigno— Li|^t.    8vo.    Paper.    2  p. 

No.  167.  Danger  Signala.     Svo.    Paper.    2  p. 

No.  168.  Kertch  Strait— Anchorage.    8to.    Paper.    2  p. 

No.  169.  Italy— Oiglio  Island— Light.    8yo.    Paper.    1  p. 

No.  170.  Mediterranean— Mersinah— Light.    8yo.    Paper.    1  p. 

No.  171.  Qaadalonpe— Point  a Pitre— Beacons.    8vo.    Paper.    2p. 

No.  172.  Brazil— San  Jo9o  Island— Light.    8yo.    Paper.    1  p. 

No.  173.  Yeneznela- Orinoco  Biver— Light-ship.    8yo.     Paper. 
2p. 

No.  174.  Michigan— Copper  Harbor— Light  disoontiiiiied.     Svo. 
Paper.    1  p. 

No.  175.  Crane  (Maria)  Shoal.    8yo.    Paper.    1  p. 

No.  176.  Non-existence  of  donbtfnl  inlet.    Svo.    Paper.    1  p. 

No.  177.  Swansea— Docks.    8vo.    Paper.    2  p. 

No.  178.  Fortune  Bay— Cape  Qrand  Bank.    8yo.    Paper.    1  p. 

No.  179.  New  Jersey— Buoy  on  Brigantine  Shoal.  8yo.   Paper.  2  p. 

No.  180.  Massachasetts— Change  of  position  of  Shovelfiil  Shoal 
light-ship.    8yo.    Paper.    2  p. 

No.  181.  South  Carolina— Sayannah  River.    8  vo.    Paper.    3  p. 

No.  182.  Nubian  coast— Le  Mercier  Shoal.    8yo.    Paper.    2  p. 

No.  183.  Abbot  Harbor— Light.    8vo.    Paper.    3  p. 

No.  184.  Danish  coast — Wreck.    8yo.    Paper.    1  p. 
Jan.    10.  No.  185.    8vo.    Paper.    3  p. 


No.  186. 

8vo. 

Paper. 

Ip. 

No.  187. 

8vo. 

Paper. 

2  p. 

No.  188. 

8vo. 

Paper. 

2  p. 

No.  190. 

8vo. 

Paper. 

Ip. 

No.  191. 

8vo. 

Paper. 

2  p. 

No.  192. 

8vo. 

Paper. 

2  p. 

No.  193. 

8yo. 

Paper. 

2  p. 

No.  194. 

8vo. 

Puper. 

Ip. 

No.  195. 

8vo. 

Paper. 

Ip. 

No.  196. 

8vo. 

Paper. 

3  p. 

No.  197. 

8vo. 

Paper. 

Ip. 

No.  198. 

8vo. 

Paper. 

Ip. 

No.  199. 

8vo. 

Paper. 

3  p. 

June   23. 

No.  113. 

8vo. 

Paper. 

3  p. 

*, 

No.  181. 

8vo. 

Paper. 

6  p. 

No.  182. 

8vo. 

Paper. 

3  p. 

No.  183. 

8vo. 

Paper. 

3  p. 

No.  200. 

8yo. 

Paper. 

3  p. 

No.  202. 

8vo. 

Paper. 

IP. 

No.  203. 

8vo. 

Paper. 

2p. 

No.  204. 

8vo. 

Paper. 

3  p. 

No.  206. 

Bvo. 

Paper. 

Ip. 

No.  207. 

8vo. 

Paper. 

2p. 

No.  209. 

8vo. 

Paper. 

3  p. 

No.  210. 

8vo. 

Paper. 

Ip. 

No.  211. 

8vo. 

Paper. 

2  p. 

No.  215. 

8vo. 

Paper. 

3  p. 

No.  216. 

8vo. 

Paper. 

2  p. 

No.  201. 

8vo. 

Paper. 

4  p. 

No.  212. 

8vo. 

Paper. 

3p, 

No.  214. 

8vo. 

Paper. 

3p. 

No.  184. 

8vo. 

Paper. 

4p. 

No.  205. 

8vo. 

Paper. 

3  p. 

No.  208. 

8vo. 

Paper. 

2  p. 

June   27.  Index  to  hydrograpbic  notices,  1  to  93.    8yo.    Paper.    23  p. 
Index  to  hydrograpbic  notices,  1  to  216.    8vo.    Paper.    30  p. 
July     1.  Catalogue  of  charts,  plans,  and  sailing  directions,  July,  1884.   8yo.   Paper. 
196p. 
Same,  North  Atlantic  Station.    8yo.    Paper.    95  p. 
10.  Notices  to  mariners,  Nos.  180  to  213,  inclusiye.    8yo.    Paper.    Total  nnm- 

ber  pages  42. 
10.  Notices  to  mariners,  Nos.  216  to  227,  inclusiye.    8yo.    Paper.    Total  nnm- 

ber  pages  17. 
10.  Notices  to  mariners.  No.  229.    8yo.    Paper.    2  p. 

10.  Publications  of  the  United  States  Hydrograpbic  Office  during  the  quarter 
ending  March  30,  1884.    8yo.    Paper.    7  p. 
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1884. 
July   10.  Notice  to  mariners,  Nos.  195  to  188,  inclusive  of  1884.    8vo.    Paper.    Total 
number  pages  8. 
28.  No.  1,  list  of  lights  on  the  east  and  west  coasts  of  North  and  South  America, 
including  the  West  India  and  Pacific  Islands,  corrected  to  July  1, 1884. 
8vo.    Paper.    P.  267,  XXIV.    291  p. 
30.  No.  2,  list  of  lights  of  south  and  east  coasts  of  Asia  and  Africa  and  the  East 
Indias,  including  Australia,  Tasmania,  and  New  Zealand,  corr^ted  to 
July  1,  1884.    8vo.    Paper.    P.  169  and  XIV.    183  p. 
Statement  of  the  Secretary  of  the  Navy  in  reply  to  the  resolutions  of  both 
Houses  of  Congress  for  the  appointment  of  committees  on  ordnance  and 
naval  construction,  July  12,  1884.    8vo.    Paper.    12  p. 
Aug.     4.  No.  8,  list  of  lights  of  the  west  coast  of  Africa,  and  the  Mediterranean  Sea, 
including  the  Adriatic,  the  Black  Sea,  and  the  Sea  of  Azof,  corrected  to 
July  1,  1884,  at  the  United  States  Hydrographic  Office.    8vo.    Paper 
P.  269,  XXII.    291  p. 

4.  No.  4,  list  of  lights  of  the  Atlantic  coast  of  Europe  and  the  southern  shores 

of  the  English  Channel  and  North  Sea.    8vo.    Paper.    P.  175,  XXII. 
197  p. 

5.  Notice  to  mariners,  Nos.  228  to  284  (except  No.  229).    8vo.    Paper.    Total 

pages  93. 
8.  No.  5,  list  of  lights  of  the  North  Baltic  and  White  Seas,  corrected  to  July  1, 

1884.    8vo.    Paper.    P.  157,  XXII.    169  p. 
8.  No.  6,  list  of  lights  of  the  British  Islands,  corrected  to  July  1,  1884.    8vo. 

Paper.    P.  149,X.    159  p. 
14.  Publications  of  the  United  States  Hydrographic  Office  during  the  quarter 
endingjune30,  1884.    8vo.    Paper.    9  p. 
Sept.     3.  Catalogue  of  charts,  plans,  and  sailing  directions  issued  to  vefiseU  on  the 
European  Station.    8vo.    Paper.    120  p. 
3.  Notice  to  mariners.  No.  206,  of  1884.    8vo.    Paper.    11  p. 
5.  Notice  to  mariners,  No.  285,  of  1864.    8vo.    Paper.    2  p. 
5.  Notice  to  mariners,  Nos.  287  to  321,  of  1884.    8vo.    Paper.    Total  number 

pages  66. 
22.  Newfoundland  and  Labrador,  No.  73 ;  the  coast  and  banks  of  Newfound- 
land and  the  coast  of  Labrador,  &o.,  compiled  by  Lieut.  W.  W.  Qill- 
patrick  and  Ensign  John  Qibson,  United  States  Navy.    8vo.    Paper. 
615  p. 
Oct.      3.  Notice  to  mariners,  Nos.  322  to  363,  inclusive,  of  1884.    8vo.    Paper.    Total 

number  pages  83. 
Nov.    13.  Publications  of  Hydrographic  Office  during  the  quarter  ending  September 
30,  1884.    8vo.    Paper.    8  p. 
27.  Catalogue  of  charts,  plans,  and  sailing  directions  issued  to  vessels  on  the 
South  Atlantic  Station.    8vo.    Paper.    56  p. 

Nautical  Almanac. 

Mar.  28.  The  American  Ephemeris  and  Nautical  Almanac  for  1884.    Second  edition, 

4  tables.    4to.    Paper.     496  p. 
Nov.  16.  The  American  Ephemeris  and  Nautical  Almanac  for  1885.    Second  edition, 

2  plates.    4to.    Paper.    522  p. 

Bureau  of  Mediome  and  Surgery, 

Mar.  25.  Hygienic  and  medical  reports,  by  medical  officers  of  the  United  States  Navy. 
Prepared  for  publication  under  the  direction  of  the  Surgeon- Greneral  of 
the  Navy,  by  Joseph  B.  Parker,  A.  M.,  M.  D.,  Surgeon  United  States  Navy, 
anisted  by  the  Bureau  of  Medicine  and  Surgery.    8  vo.    Sheep.    1070  ]^ 
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1884. 
Mar.  25.  Sanitaiy  and  Btatistical  report  of  the  Surgeon-General  of  the  Navy  fixr  tL^ 
year  1879.    8vo.    Sheep.    361  p. 
Same  for  the  year  1880.    8yo.    Sheep.    469  p. 
Same  for  the  year  1881.    8yo.    Sheep.    684  p. 

Bwreau  ofJEquipfnent  and  BeortUUng, 

m 

Aug.  23.  Begnlationa  for  the  enlistment,  goyemment  and  instraction  of  naval 
apprentices,  as  authorized  hy  the  circular  of  the  Navy  Department,  dated 
January  1,1884.    8to.    Paper.    2£rp. 

Bwreau  of  NavigaUon. 

Jan.  23.  List  of  lights  of  the  East  and  West  coasts  of  North  and  South  America 
(except  the  United  States),  corrected  to  October  9,  1883.    8yo.     Paper. 
175  p. 
Professional  papers.  No.  13,  magnetism ;  4ts  original  principles  and  special 
application  to  ships  and  compasses,  1883.    8yo.    Paper.    280  p. 

Mar.  22.  The  American  Practical  Navigator,  being  an  epitome  of  navigation  and  nau- 
tical astronomy,  by  Nathaniel  Bowditch,  LL.  D.    4to.    Paper.    647  p. 

June  27.  Information  &om  Abroad,  report  on  the  exhibits  &\  the  Crystal  Palace  Elec- 
trical Exhibition,  1882,  by  Ensign  Frank  J.  Sprague,  United  States  Navy. 
8vo.    Paper.     169  p. 

Sept.  4.  General  Information,  series  No.  Ill,  Examples,  Conclusions,  and  Maxims  of 
Modem  Naval  Tactics.    26  plates.    8vo.    Paper.    149  p. 
15.  Naval  Professional  Papers,  No.  16 ;  papers  and  discussions  on  engines,  boilers 
and  torpedo  boats.    8vo.    Paper.    219  p. 

Oct.  16.  Astronomical  and  meteorological  observations  made  during  the  year  1880  at 
the  United  States  Naval  Observatory.  4to.  Cloth.  5  plates.  P.  t.yyty 
and  267  p. 

Dec.  20.  The  International  Code  of  Signals  for  the  use  of  all  Nations.  4  plates. 
8vo.    Paper.    256  p. 

Bureau  of  Steam  Engineering, 

Mar.  22.  Annual  report  of  the  Chief  of  the  Bureau  of  Steam  Engineering  for  1883. 
8vo.    Paper.    63  p. 

POST-OFFICE  DEPABTMENT. 

Jan.  30.  StreetDirectoryof  the  principal  cities  of  the  United  States.  Second  edition. 
8vo.    Paper.    43  p. 

Oct.  4.  Letter  carriers  of  the  Saint  Louis  post-office — ^laws  and  regulations  con- 
cerning letter-carriers  and  their  duties.  Saint  Louis,  October,  1884. 
8vo.    Paper.    16  p. 

STATE  DEPABTME17T. 

Mar.  28.  Reports  from  the  consuls  of  the  United  States  on  the  commerce,  manufac- 
tures, &c.,  of  their  consular  districts.  No.  36,  December,  1883.  8vo. 
Paper.    397  p. 

Aug.  8.  Commercial  relations  between  United  States  and  Central  and  South  Amer- 
ica.   8vo.    Paper.    3  p. 

Oct.  17.  Register  of  the  Department  of  State  corrected  to  October  1, 1884.  8vo. 
Paper.    118  p. 
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SUPBXMX  C0X7BT. 
1884. 
Jan.     23.  Bales  of  the  Supreme  Court  of  the  United  States,  adopted  January  7, 1884. 

8yo.    Paper.    24  p. 
June  30.  Becord  of  the  Star  Ronte  trials.    Second  trial.    4  Tolnmes.    8vo.    Sheep. 

TRBASURT  DEPARTMENT. 

Mar.   25.  Annual  report  of  the  Treasurer  of  the  United  States  to  the  Secretary  of 

the  Treasury  for  the  fiscal  year  ending  June  30, 1883.   8vo.   Paper.   59  p. 

Sixth  annual  report  of  the  Treasurer  of  the  United  States  on  the  sinking 

fund  and  funded  deht  of  the  District  of  Columbia.    8vo.    Paper.    40  p. 

July  30.  Steamboat  inspection  service,  steamboat  inspector's  manual  laws  goyern- 
-  ing  the  steamboat  inspection  service,  Bevised  Statutes  of  the  United 
States  as  amended  at  the  iirst  session  of  the  Forty- seventh  Congress, 
1881-'d2,  to  which  are  added  the  revised  rules  and  regulations  of  the 
Board  of  Supervising  Inspectors  as  amended  January,  1882-^83,  together 
with  the  various  decisions  of  the  Treasury  Department.  Third  edition 
revised,  1882-'83-'84.    8vo.    Paper.    222  p. 

Nov.  6.  Instructions  to  custodians  of  public  buildings  under  the  control  of  the 
Treasury  Department,  October  10,  1884.    8vo.    Paper.    20  p. 

United  States  Coast  and  Geodetic  Survey, 

Jan.    23.  Atlantic  Local  Coast  Pilot,  sub-division  15^  Delaware  Bay  and  tributaries, 

1st  edition,*  appendix  xii.    4vo.    Paper.    139  p. 
Mar.    25.  Summary  Beport  of  the  progress  of  the  United  States  Coast  and  G^detic 

Survey,  for  the  fiscal  year  ending  with  June,  1883.    8vo.    Paper.    21  p. 
June   30.  Tide  Tables,  Pacific  Coast,  1885.    8vo.    Paper.    66  p.  * 
June  30,  Tide  Tables,  Atlantic  Coast,  1885.    8vo.    Paper.    136  p. 
Aug.    25.  Pacific  Coast  Pilot  Alaska.     Parti.    8vo.     Paper.    333  p. 
Aug.    29.  Methods  and  Besults  Field  Catalogue  of  Time  and  Circumpolar  Stars  for 

1885.    Appendix  No.  18.    Beport  for  1883.    8vo.    Paper.    91  p. 
Sept.     3.  Methods  and  Besults  Field  Catalogue  of  Time  and  Circumpolar  Stars  for 

1885.    Appendix  No.  18.     Beport  for  1883.     8vo.    Paper.    91  p. 
Oct.     10.  Methods  and  results,  Beport  of  a  Conference  on  Gravity  Determinations. 

Appendix  No.  22.'   Beport  for  1882.    4vo.    Paper.    13  p. 
Oct.    17.  Catalogue  of  Charts  1884,  J.  £.  Hilgard,  Superintendent.    4vo.    Paper. 

68  p. 
I>ec.      6.  Summary  Beport  of  the  progress  of  the  United  States  Coast  Survey  for  the 

fiscal  year  ending  with  June,  1883.    8vo.    Paper.    20  p. 
Dec.    27.  Short  descriptions  of  articles  forming  the  Coast  and  Geodetic  Survey  ex- 
hibit at  the  Cotton  Centennial  Exposition,  New  Orleans,  La.,  1884-'85. 

8vo.    Paper.    25  p. 

Comptroller  of  the  Qfirrenoy, 

June  30.  Instructions  and  suggestions  of  the  Comptroller  of  the  Currency  in  regard 
to  the  organization,  extension  and  management  of  National  Banks. 
8vo.    Paper.    39  p. 

Inspeotor'General  of  Steamhoate. 

Dec    19.  Annual  Beport  of  the  Supervisiug  Inspector-General  of  Steamboats  to  the 
Secretary  of  the  Treasury,  for  the  fiscal  year   ended  June  30,  1884. 
8vo.    Paper.  23  p. 
S.  Mi8|  33^ 9 


Digitized  by 


Google 


130      REPORT  ON  THE  OPERATIONS  OP  EXCHANGES. 

Internal  JRevenue, . 
1884. 
Mar.    S5.  Series  7,  No.  11,  Reyised  UDited  States  Internal  Revenue  Gangers  Mannal> 
embracing  regulations  and  instructions,  and  tables  prescribed  by  the 
Commissioner  of  Internal  Revenue,  by  virtue  of  Sec.  3SM9,  United 
States  Revised  Statutes.    1  plate.    8vo.    Paper.    64  p. 

United  States  Life-Saving  Service, 
1884. 
Oct.    .  8.  Annual  Report  of  the  operations  of  the  United  States  Life-Saving  Service 
for  the  fiscal  year  ending  June  30, 1883.    8vo.    Paper.    519  p. 

Light-House  Board, 

June  30.  List  of  lights  in  the  waters  and  on  the  shores  and  banks  of  the  Northern 
Lakes  and  Rivers  of  the  United  States,  and  also  of  the  Canadian  lights 
in  these  waters,  corrected  to  January,  1884.    4to.    Paper.    53  p. 

July  1.  List  of  beacons,  buoys,  stakes,  and  other  day-marks  in  thg  first  light-liouse 
district,  embracing  the  sea-coasts,  bays,  harbors,  and  rivers  from  the  north- 
east boundary  of  the  United  States  to  Hampton  Harbor.  New  Hampshire, 
corrected  to  May  1, 1884.    4to.    Paper.    42  p. 

Oct.  11.  List  pf  beacons,  buoys,  stakes,  and  other  day-marks  in  the  fourth  lights 
house  district,  embraced  in  the  sea-coasts,  bays,  harbors,  and  rivers  from 
Squam  Inlet,  New  Jersey,  to  Metomkin  Inlet,  Virginia,  corrected  to  Sep- 
tember 1,  1884.  4to.  Paper.  26  p. 
list  of  beacons,  buoys,  and  stakes  in  the  twelfth  light-house  district,  em- 
bracing the  sea-coast  and  bays  of  California,  corrected  to  October  1, 1884. 
4to.    Paper.    14  p. 

Oct.  16.  List  of  beacons,  buoys,  and  stakes  in  tbe  second  light-house  district,  cor- 
rected to  August  1,  1884.    4to.    Paper.    61  p. 

Oct.  25.  List  of  beacons,  buoys,  and  stakes  in  the  fifth  light-house  district,  corrected 
to  August  1, 1884.    4to.    Paper.    71  p. 

Dec.  4.  List  of  beacons,  buoys,  and  stakes  in  the  third  light-house  district,  embrac- 
ing the  sea- coasts,  harbors,  and  rivers  from  Gooseberry  Point,  Massachu- 
setts, southward  along  the  coast  as  far  as  Squaw  Inlet,  New  Jersey,  and 
including  Lake  Champlain  and  Lake  Memphremagog,  corrected  to  Octo- 
ber 1,  1884.    4to.    Paper.    77  p. 

Deo.  15.  List  of  beacons,  buoys,  and  stakes  in  the  seventh  light-house  district,  em- 
bracing the  coast  uf  Florida  from  Jupiter  Inlet  to  Egmont  Key,  Tampa 
Bay,  and  Cedar  Keys,  inclusive ;  also  Saint  Mark's,  Saint  George's  Sound, 
Apalachicola,  Saint  Andrew's,  and  Pensacola  Bays,  corrected  to  October 
1,  1884.    4to.    Paper.    30  p. 

Bureau  of  Statistics, 

June  30.  The  operations  of  the  tariff  act  of  March  2,  1883,  for  the  six  months  ended 
December  31,  1883,  April  21,  1884.  8vo.  Sheep.  70  p. 
Reciprocity  of  transportation  facilities  between  the  United  States  and  the 
Dominion  of  Canada  and  the  Canadian  Pacific  Railroad.  8vo.  Paper, 
lip. 
Jan.  10/  Summary  statement  of  imports  and  exports  of  the  United  States  fbr  the 
month  ending — 

October  31,  1883.    4to.    Paper.    14  p.  * 

November  30, 1883.    4to.    Paper.    14  p. 
December  31,  1883.    4to.    Paper.    17  p. 
June   10.  January  31,  1884.    4to.    Paper.    18  p. 

February  29, 1884.    4to.    Paper.    14  p. 
March  31,  1884.    4to.    Paper.    14  p.  s 
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1884. 

June  10.  Quarterly  report  relative  to  imports,  exports,  immigration,  and  navigation 
of  the  United  States  for  the  three  months  ended — 

Jan.    10.  September  30,  1883.    '8vo.    Paper.    133  p. 

Mar.    25.  June  30, 1883.    8vo.    Paper. 

June  30.  December  31,  1883.    8vo.    Paper.    135  p. 

Jnly     1.  Document  No.  588  (No.  10,  April,  1883-'84).    Summary  statement  of  the  im- 

•  ports  and  exports  of  the  IJDited  States  for  the  month  ended  April  30, 1884, 

and  for  the  ten  months  ended  the  same,  compared  with  the  correspond- 
ing periods  of  18S3.    4to.    Paper.    14  p. 

July  10.  No.  .3,  1883-'84.  Quarterly  report  of  the  Chief  of  the  Bureau  of  Statistics, 
Treasury  Department,  relative  to  the  imports,  exports,  immigration,  and 
navigation  of  the  United  States  for  the  three  months  ended  March  31, 
1884 ;  also  containing  other  statistics  relative  to  the  trade  and  industry 
of  the  country.    8vo.    Paper.    396  p. 

Oct  17.  Quarterly  report  of  the  Chief  of  the  Bureau  of  Statistics,  relative  to  the 
imports,  exports,  immigration,  and  navigation  of  the  United  States  for 
the  three  months  ending  June  39,  1884 ;  also  containing  other  statistics 
relative  to  the  trade  and  industry  of  the  country.    8vo.    Paper.    573  p. 

Nov.  28.  Index  to  quarterly  reports  of  the  Chief  of  the  Bureau  of  Statistics,  show- 
ing the  imports  and  exports  of  the  United  States  for  the  four  quarters  of 
the  fiscal  year  ended  June  30, 1884,  and  for  the  corresponding  quarters  of 
the  year  immediately  preceding ;  also  embracing  other  statistical  tables 
^  relative  to  the  trade  of  this  and  foreign  countries  for  various  periodic. 
8vo.    Paper.    12  p. 

WAR  DBPARTMBKT. 

ICar.    22.  Official  table  of  distances  for  the  guidance  of  disbursing  officers  of  the  Army 
charged  with  the  payment  of  money  allowances  for  travel.    8vo.    Paper. 
189  pp. 
Official  Army  Register  for  January,  1884.    8vo.    Paper.    390  p. 

Mar.  28.  Report  of  board  of  officers  to  consider  an  expedition  for  the  relief  of  Lieu- 
tenant Greely  and  party.    8vo.    Paper.    192  p. 

June   30.  Alphabetical  list  of  additions  made  from  June,  1882.    4to.    Paper.    39  p. 

Aug.  12.  Army  Paymaster's  Manual,  for  the  information  of  the  officers  of  the  Pay 
Department  of  the  United  States  Army.  Revised  to  include  June  30, 
1884.    8vo.    Paper.    78  p. 

Adjutant'GeneraVa  Office. 
Jan.    10. 


Jan.    23. 


General  orders,  1883: 

No.  83.    8vo. 

Paper. 

Ip. 

No;  101. 

8vo. 

Paper. 

Ip. 

No.  84.    8vo. 

Paper. 

7  p. 

No.  102. 

8vo. 

Paper. 

Ip. 

No.  85.    8vo. 

Paper. 

3  p. 

No.  U05. 

8vo. 

Paper. 

Ip. 

No.  90.    8vo. 

Paper. 

Ip. 

No.  88. 

8vo. 

Paper. 

128  p. 

No.  91.    8vo. 

Paper. 

Ip. 

No.  99. 

8vo. 

Paper. 

9  p. 

No.  94.    8vo. 

Paper. 

Ip. 

No.  103. 

8vo. 

Paper. 

Ip. 

No.  95.    8vo. 

Paper. 

Ip. 

No.  104. 

8vo. 

Paper. 

2  p. 

No.  86.    8vo. 

Paper. 

Ip. 

No.  92.    8vo. 

Paper. 

Ip. 

No.«3.    8vo. 

Paper. 

2  p. 

No.  96.    8vo. 

Paper. 

Ip. 

No.  97.    8vo. 

Paper. 

Ip. 

No.  98.    8vo. 

Paper. 

Ip. 

No.  100.    8vo. 

Paper. 

18  p. 

Ciienlar  No.  11, 1883.    8vo.    Paper.    3  p. 
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No.  54. 

8vo. 

Paper. 

6  p. 

No.  55. 

8vo. 

Paper. 

7  p. 

No.  56. 

8vo. 

Paper. 

4  p. 

No.  57. 

8vo. 

Paper. 

7  p. 

No.  58. 

8vo. 

Paper. 

Ip. 

8vo. 

Paper. 

2p. 

8vo. 

Paper. 

5p. 

8vo. 

Paper. 

5p. 

8vo. 

Paper. 

8p. 

8vo. 

Paper. 

4  p. 

8vo. 

Paper. 

9  p. 
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1884. 

General  conrtrmartial  orders,  1883 : 
Jan.      23.  No.  53.    8yo.    Paper.    1  p.         No.  59. 

No.  60. 
No.  63. 
No.  52, 
No.  61. 
No.  62. 

Circnlar  No.  10, 1883.    8yo.    Paper.    2  p. 

Index  of  general  court-martial  orders,  1884.    8vo.    Paper.    5  p. 

ICftr.  22.   General  oonrt-martial  orders,  1883 : 

"   No.l.    8vo.    Papfer.    9  p. 

No.  2.    8vo.    Paper.    8  p. 

No.  3.    8yo.    Paper.    2  p. 

No.  4.    8vo.    Paper.    2  p. 

Circnlar  No.  12, 1883.    8to.    Paper.    2  p. 
General  orders,  1884 : 

No.l.    8vo.    Paper.    2  p.  No.  3.    8vo.    Paper.    1  p. 

No.  2.    8vo.    Paper.    1  p.  No.  4.    8vo.    Paper.    1  p. 

Jnne   30.  Circulars  for  1884 : 

No.  1^,  February  18,1884.    8vo.    Paper.    3  p. 
No.  2,  March  14, 1884.    8vo.    Paper.    3  p. 
No.  3,  April  14, 1884.    8yo.    Paper.    1  p. 
No.  4,  May  14,1884.    8vo.    Paper.    3  p. 
General  orders,  index  to  general  orders  for  18H3. 
General  orders  for  1884,  Nos.  5-39, 41, 43, 44, 46, 47.    8vo.    Paper. 
General  court-martial  orders,  index  for  1883,  and  No.  63,.  orders  for  1864,  Nob. 
5-25.    8vo.    Paper. 
July      5.  Proceedings  of  a  court  of  inquiry  convened  the  5tli  May,  1884,  to  examine 
into  the  accusations  against  Brig.  Gen.  David  G.  Swaim.    8vo.    Paper. 
308  p. 
July      1.  Greneral  court-martial  orders  No.  27,  January  4,  1884.    8yo.    Paper.    6  p. 
Circular,  June  5, 1884.    8vo.    Paper.     1  p. 
Circular  No.  5,  June  10, 1884.    8vo.    Paper.    2  p. 
General  court-martial  orders  No.  26.    8vo.    Paper.    4  p. 
July    10.  General  orders,  1884 : 

No.  40.    8yo.    Paper.    2  p. 

No.  42.    8yo.    Paper.    1  p. 

No.  45.    8vo.    Paper.    1  p. 

Nos.  48  to  54,  inclusive.    8vo.    Paper.    10  p. 

July    21.  No.  64.    8vo.    Paper.    12  p. 

General  court-martial  orders,  1884 : 

No.28,Julyl7,  1884. 

No.  29,  July  28,  1884. 

Aug.     8.  General  orders,  1884 : 

No.  52.    8vo.    Paper. 
No.  73,  July  18, 1884. 
Aug.    13.  No.  60,  June  30,  1884. 

No.  63,  July  7, 1884. 
No.66,  July  10, 1884. 
No.67,July  11,  1884. 
No.  68,  July  12, 1884. 
No.  79,  July  26,1884. 
No.  92,  August  11,1884. 
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Paper. 
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Paper. 
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Paper. 
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8vo. 

Paper. 
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IBM. 
Aug.    14.  No.  61,  July  2, 1884. 

No.  62,  July  5, 1884. 

No.  71,  July  16,1884. 

No.  72,  July  21, 1884. 
Aug.    16.  No.  57,  June  24, 1884. 

No.  58,  June  26, 1884. 

No.  69,  July  14, 1884. 

No.  74,  July  19,1884, 

No.  78,  July  25, 1884. 
Aug.    19.  No.  65,  July  9, 1884. 

Aug.    20.  Circular  No.  6,  July  8, 1884. 
Aug.    21.  Ordnance  notes.  No.  355.    A  peculiar  phase  of  metallic  behayior,  by  Capt. 

O.  £.  Micbaelis.    2  plates.    8vo.    Paper.    5  p. 
Aug.    23.  The  soldiers'  hand-book  for  the  use  of  enlisted  men  of  the  Army,  by  N. 

Hershler.    8vo.    Paper.    62  p. 
Sept.     3.  General  court-martial  orders,  1884 : 

No.  30,  July  9, 1884.    8vo.    Paper.    4  p. 

No.  31,  July  25, 1884.    8vo.    Paper.    3  p. 

No.  32,  August  2, 1884.    8vo.    Paper.    7  p. 
General  orders,  1884 : 

No.  80,  July  28, 1884.    8vo.    Paper.    1  p. 
Sept.     4.  No.  70,  July  15, 1884.    8vo.    Paper.    13  p. 

No.  81,  July  29, 1884.    8vo.     Paper.     1  p. 

No.  82,  July  30, 1884.    8vo.    Paper.    1  p. 

No.  83,  July  31, 1884.    8vo.    Paper.    1  p. 

No.  86,  August  4, 1884.    8vo.    Paper.    2  p. 

No.  87,  August  5, 1884.    8vo.    Paper.    4  p. 

No.  88,  August  6, 1884.    8vo.    Paper.    1  p. 

No.  89,  August  7, 1884.    8vo.    Paper.    2  p. 

No.91,August9,1884f.    8vo.    Paper.    1  p. 
Sept.   15.  General  court-martial  orders,  1884 : 

No.  33,  August  4, 1884.    8vo.    Paper.    4  p. 

No.  35,  August  18, 1884.    8vo.    Paper.    3  p. 
General  orders,  1884 : 

^  No.  84,  August  1,1884.    8vo.    Paper.    4  p. 
Sept.  18.  CiicularNo.7,Augu8t9,1884.    8vo.    Paper.    2  p. 
Oct.   24.  An  epitome  of  Tripler's  manual  for  the  examination  of  recuits.    8vo.   Paper. 

51  p. 
Oct.     9.  General  orders,  1884 : 

No.  85,  August  2, 1884.    8vo.    Paper.    1  p. 

No.  93,  August  12, 1884.    8vo.    Paper.    5  p. 

No.  97,  August  16,1884.    8vo.    Paper.    2  p. 

No.  103,  September  2, 1884.    8vo.    Paper.    1  p. 
Get.    17.  No.  100,  August  25, 1884.    8vo.    Paper.    1  p. 

No.  105,  September  6, 1884.    8vo.    Paper.    1  p. 

No.  109,  September  19, 1884.    8vo.    Paper.    1  p. 

No.  95,  August  14, 1884.    8vo.    Paper.    1  p. 
Oet      9.  General  court-martial  orders,  1884 : 

No.  36,  August  20, 1884.    8yo.    Paper.    6  p. 
Oet     S8.  No?34,AugU8tl2,1884.    8vo.    Paper.    4  p. 

Hot.    13.  No.  37,  September  1, 1884.    8vo.    Paper.    4  p. 

No.  43.  October  4, 1884.    8vo.    Paper.    4  p. 

No.  40,  September  23, 1884.    8yo.    Paper.    5  p. 
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General  orders,  1884 : 
Nov.    13.  No.  94,  August  13, 1884.    8vo.    Paper.    Ip. 

No.  98,  August  20, 1884.    8to.    Paper.    1  p. 

No.  99,  August  22, 1884.    8vo.    Paper.    Ip. 

No.  102, September  1,1884.    8vo.    Paper.    Ip. 

No.  104,  September  3, 1884.    8vo.    Paper.    3  p. 

No.  106, September 8, 1884.    8vo.    Paper.    Ip. 

No.  107,  September  12, 1884.    8vo.    Paper.    3  p. 

No.  108, September  18, 1884.    8yo.    Paper.    Ip. 

No.  110,  September  20, 1884.    8vo.    Paper.    1  p. 

No.  Ill,  September  30. 1884.    8vo.    Paper.    1  p. 

No.  112, October 4, 1884.    8vo.    Paper.    Ip. 

No.  114,  October  13, 1884.    8vo.    Paper.    1  p. 

No.  115,  October  18, 1884.    8vo.    Paper.    2  p. 

No.  116,  Octobei  20, 1884.    8vo.    Paper.    1  p. 

No.  117,  October  21, 1884.    8vo.    Paper.    1  p. 

No.  118,  October  22, 1884.    8vo.    Paper.    Ip. 

No.  119,  October  23,  1884.    8vo.    Paper.    1  p. 

No.  120,  October  24, 1884.    8vo.    Paper.    1  p. 
Nov.    15.  No.    77,  July  26, 1884.    8vo.    Paper.    32  p. 

No.    90,  August  7,  1884.    8vo.    Paper.    1  p. 
Nov.    17.  Geberal  court-martial  orders : 

No.  39,  Sept.  22,  1884.    8vo.    Paper.    7  p. 

No.  44,  October  7, 1884.    8vo.    Paper.    8  p. 

No.  45,  October  16,  1884.    8vo.  Paper.    2  p. 

No.  41,  September  25, 1884.    8vo.    Paper.    2  p.  - 

No.  42,  September  26, 1884.    8yo.    Paper.    2  p. 

No.  46,  October  17, 1884.    8vo.    Paper.    3  p. 
Nov.    20.  Circular: 

No  8,  September  10, 1884.    8vo.    Paper.    3  p. 

No.  9,  October  10, 1884.    8vo.    Paper.    4  p. 
General  orders : 

No.  113,  October  6,  1884.    8yo.    Paper.    1  p. 
Dec.    10.  No.96,  August  15,  1884.    8vo.    Paper.    ^20  p. 

Dec.     8.  General  court-martial  orders: 

No.  49,  November  3, 1884.  8  vo.   Paper.  5  p. 
Deo.  13.  No.  38,  September  2, 1884.    8vo.    Paper.    2  p. 

No.  47,  October  20, 1884.    8vo.    Paper.    4  p. 
Deo.     9.  General  orders : 

No.  121,  October  30, 1884. 
Dec.   30.  No.  122,  November  1,1884. 

No.  123,  November  5, 1884. 

No.  126,  November  22, 1884. 

No.  12y,  November  25, 1884. 
Circular : 

No.  10.  November  10, 1884.    8vo.    Paper.    3  p. 
General  court-martial  orders: 

No.  48,  November  1, 1884.  8vo.    Paper.    5  p. 

No.  50,  November  11, 1884.    8vo.-    Paper.    3  p. 

No.  51,  November  12, 1884.    8vo.    Paper.    5  p. 

No.  52,  November  13, 1884.    8vo.    Paper.    1  p. 
July     1.   Report  on  the  International  Ezliibition  of  Electricity,  held  at  Paria,  Aagosfe 
to  November,  1881.    8vo.    Paper.    287  p. 
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1884. 
Jnly    10.  Professional  notes.    By  Capt.  Edward  Magnire,  Corps  of  Engineers,  U.  S. 

A.    2  plates.    8vo.    Paper.    28  p. 
July   28.  Studies   on    Coast   Defense    applied  to  the  Gulf  of  Spezia.  By  Cssar 

Guarasce,  Colonel  of  Engineers.    8yo.    Paper.    Ill  plates.  20  p. 

Burlington,  Iowa,  during  the  month  of  October,  1879.    Illustrated 

by  one  sketch  and  41  plates.    By  Maj.  Alexander  Mackenzie. 

8vo.    Paper.    38  p. 
Sept.  10.    Report   on  onrrent-meter   observations  *in  the    Mississippi  River,  near 

Ordnance  Office. 
Ordnance  notes: 
Jan.    10.  No.  321, 1883.    Ezperiment>8  with  small  shot.    8vo.    Paper.    17  p. 

Now  317.     The  effects  of  the  bombardment  of  the  forts  of  Alexan- 
dria, July  11, 1882.    3  plates.    8vo.    Paper.    48  p. 
Mar.    22.  No.  323.    Machine  guns.    3  plates.    4to.    Paper.    23  p. 

No.  325,  1883.    Account  of  the  construction  of  bridges  over  the 
Kabul  River,  near  Jalalabad,  during  the  operations  in  Afghan- 
istan, 1880.    5  plates.    4to.    Paper.    9  p. 
No.  326,  1883.    Railways  for  military  communications  in  the  field. 

3  plates.    4to.    Paper.    23  p. 
No.  327,  1883.    Provisional  fortification.    10  plates.    4to.    Paper. 
8  p. 
•  No.  328, 1883.    Krupp's  works.    4to.     Paper.    16  p. 

No.  329, 1884.    Trajectory  of  a  projectile  tnvaouo.  4to.  Paper.  5  p. 
June  30.  No.  324.    Metallurgy  of  iron,  by  First  Lieut.  Constantino  Chase, 

Third  Artillery.    2  plates.    129  p. 
No.  330.    Mano-la  Tour  and  Gravelotte,  by  Lieut.  John  Bigelow,  Jr., 

Tenth  Cavalry.    2  plates.    69  p. 
No.  331.    Fabrication  of  8-inch  Eureka  projectiles. 
No.  332.    Steel  for  gun  hoops.    4to.    Paper.    5  p. 
No.  333.    The  80-ton  steam  hammers  of  Creusot  and  Saint  Cluunoiid. 

2  plates.    14  p. 
No.  335.    Field  artillery.    4to.    Paper.    35  p. 
No.  336.    Paints  and  lacquers  for  artillery  material.    11  p. 
No.  337.    Practical  instructions  in  gunnery.    2  plates.    18  p. 
No.  338.    A  visit  to  the  artillery  practice  ground  at  Jaeterbogk. 

1  plate.    4  p. 
No.  339.    Improved  capstan.    1  plate.    6  p. 
No.  340.    Target  practice — ^information  for  soldiers.    5  p. 
No.  341.    Machines  for  the  physical  tests  of  metals— the  Olsen  test- 
ing machine.    3  plates.    9  p.    ' 
No.  342.    Probability  of  fire.    4to.    Paper.    7  p. 
No.  343.    The  Hawaiian  Islands.    By  C.  E.  Button.    21  p. 
No.  344.    Stencil  outfit.    2  plates.    4to.    Paper.    3  p. 
Notes  on  the  construction  of  ordnance : 
June  30.  No.  25.    Shrinkage  tests  of  steel  hoops  for  cannon.    2  plates,    4to. 

Paper.    47  p. 
No.  26.    Fabrication  of  projectiles.    2  plates.    9  p. 
Ordnance  notes : 
July    la  No.  334,  February  5, 1884.    4to.    Paper.    15  p. 

No.  349,  May  22, 1884.    2  plates.    4to.    4  p. 
No.  350,  May  29, 1884.    5  p. 

Vol.  XI  (Nos.  320  to  333,  inclusive).    4to.    Paper.    8pw 
July    2L  l^o.  348,  May  19, 1884.    4to.    Paper.    9  p. 
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Ordnance  notes — Continued. 
July      1.  No.  345,  April  29. 1884.     Report  on  transcontinental  railways,  1863. 

By  Col.  O.  M.  Poe,  U.   S.  Engineers,  A.  D.  C,  and  brevet 
brigadier-general.    1  map.    4to.    Paper.    58  p. 
No.  346,  May  12, 1884.    Strategical  yalne  of  the  inland  canal  navi- 
gation of  the  United  States.    By  Lieut.  T.  H.  Bliss,  First  Artil- 
lery.   4to.    Paper.     10  p. 
No.  347,  May  15,  1884.     Military  rifles.     Commnnlcated  by  the 
director  of  artillery.    4to.    Paper.    4  pages. 
Ang.      4.  Ordnance  Memoranda  No.  24.    Management  of  8-inch  muzzle-loading  rifles 
and  carriages.    Table  of  ranges,  descriptive  plates,  &c.    8vo. 
Paper.    10  plates.    11  p. 
Ordnance  notes : 
Aug.    13.  No.  353,  June  1,  1884.     United  States  Life-Saving  Service.     8vo. 

Paper.     12  p. 
Aiig.   16.  No.  352,  June  14, 1884.    Field  artillery  Are.    8vo.    Paper.    13  p. 

Aug.   25.  No.  357.    Electricity  applied  to  explosive  purposes^  June  30,  1884. 

.8vo.    Paper.    26  p. 
Sept.     4.  No.  356,  June  28,  1884.     Electrical  units  of  measurement.    Svo. 

Paper.    17  p.  ^ 

Sept.    13.  Notes  on  the  Construction  of  Ordnance,  No.  29.    Manufacture  of  sabots  for 
muzzle-loading  projectiles.    By  Lieut.  R.  Bime,  Jr.    1  plate. 
8vo.    Paper.    5  p. 
Ordnance  notes : 
Oct.     2.  No.  351.  The  manufacture  of  steel  and  its  application  to  militaiy 

purposes.    By  Capt.  0.  Mackinlay,  R.  A.    Svo.    Paper.    16  p. 
No.  354.  Meteorological  investigations.    By  Capt.  O.  E.  Miohaelis, 
Ordnance  Department.    3  plates.    8vo.    Paper.    5  p. 
Notes  on  the  construction  of  ordnance : 
Oct.  11.  No.  27,  June  10,  1884.    Position  and  form  of  bands  for  projectiles. 

By  Capt.  M.  P.  Breger,  French  Marine  Artillery.    4to.    Paper. 
32  p. 
Deo.    1.  No.  30,  July  1,  1884.    The  adoption  of  standard  forms  of  *-^t  pieces 

for  bars  and  plates.    By  William  Hackney.  4to.  Paper.    62  p. 
Dec.  26.  Vol.1.    4to.    Paper.    12  p. 

United  States  Signal  Office. 

June  30.  Professional  Papers,  No.  XIII.  Temperature  of  the  atmosphere  and  earth's 
surface.    By  Prof.  William.  Ferrell.    4to.    Paper.    69  p. 

Swrgeon-GeneraVe  Office. 

Sept.  29.  Index-catalogue  of  the  library  of  the  Surgeon-General's  Office.    Authors  and 
subjects.    Vol.  y.    Flaoous-Hearth.    4to.    Paper.    1,055  p. 
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EBPOET  ON  BXPLOEATIONS  AND  COLLECTIONS  IN  THE 
QUEEN  OHAELOTTE  ISLANDS,  BEITISH  COLUMBIA. 

By  James  G.  Swan. 

In  1873  I  wrote  a  memoir  on  the  Haidah  Indians,  of  Queen  Charlotte 
Islands,  which  was  published  in  the  Smithsonian  Contributions  to 
Ejiowledge  (No.  267),  January,  1874.  In  the  advertisement  the  late 
Professor  Htory  says  that,  "  under  the  head  of  ethnology,  it  raises 
some  questions  which  seem  of  great  significance,  and  which  it  is  hoped 
will  lead  to  further  investigations.^  It  was  not,  however^  till  1883  that 
an  arrangement  was  effected,  when,  early  in  that  year,  I  was  sent  by 
Professor  Baird  to  that  interesting  group  of  islands  lying  in  the  North 
Pacific  Ocean,  off  the  coast  of  British  Columbia,  between  lat.  61°  ,30' 
and  540  20'  north,  to  make  collections  and  obtain  useful  information  for 
the  Unit^  States  Fish  Commission,  the  National  Museum,  and  the 
Bureau  of  Ethnology. 

On  the  29th  day  of  May,  1883, 1  left  Port  Townsend,  Wash.,  for  Vic- 
toria, B.  C,  to  make  my  arrangements  for  the  cruise,  by  purchasing  all 
necessary  stores  and  outfits,  ^nd  securing  a  credit  with  the  Hudson  Bay 
Company  to  make  purchases  and  draw  orders  on  their  traders  at  Fort 
Simpson,  B.  C,  and  at  Masset,  on  Graham  Island,  the  largest  of  the  Queen 
Charlotte  group.  I  also  made  a  similar  arrangement  with  the  Skidegate 
Oil  Company  to  give  orders  on  their  store  at  their  oil  works,  near  Skide- 
gate village,  B.  C.  This  was  to  enable  me  better,  to  trade  with  Indiana 
for  the  procuring  of  specimens  of  their  manufactures,  and  to  avoid  the 
trouble  and  risk  of  carrying  coin  with  me  to  those  islands,  and  to  ena- 
ble me  to  keep  an  account  of  my  esipenditures  in  a  more  satisfactory 
manner.  Having  completed  my  arrangements,  I  next  secured  the  serv- 
ices of  an  assistant  and  interpreter,  a  young  Haidah  Indian,  a  native 
of  the  Klue  or  Cumshewa  district  on  the  eastern  coast  of  Moresby 
Island,  the  second  largest  of  the  Queen  Charlotte  Islands.  This  Indian, 
whose  name  is  Johnny  Kit  Ulseva^  1  had  personally  known  for  some 
time  as  one  of  the  most  intelligent,  faithful,  and  reliable  natives  I  ever 
have  seen.  To  his  qualifications  as  a  cook  and  general  servant  he 
added  those  of  an  interpreter;  his  knowledge  of  English,  which  he 
speaks  fiuently,  enabling  him  to  understand  me  fully  at  all  times.  He 
is  also  a  working  jeweler,  skilled  in  making  silver  bracelets,  ear-rings, 
and  charms,  and  a  good  carver  in  wood  and  stone.  He  is  also  an  artist, 
and  has  drawn  for  me  in  India  ink  a  series  of  mythological  sketches 
illustrative  of  the  folk-lore  of  his  tribe,  and  is  still  at  work  in  finishing 
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other  sketches,  which,  when  completed  and  fully  described  by  me,  will 
be  forwarded  for  the  use  of  the  Smithsonian  Institution. 

As  the  communication  with  Queen  Charlotte  Islands  is  very  uncer- 
tAin  I  was  obliged  to  wait  for  the  steamer  '*  Otter,"  which  for  many  years 
has  made  semi-annual  voyages  to  the  islands,  going  in  the  spring  with 
supplies  for  the  Hudson  Bay  Company  trading-post  at  Masset,  and 
with  goods  for  the  oil  company  at  Skidegate,  and  returning  in  October 
to  take  away  the  furs,  fish,  and  oil  that  have  been  collected  during  the 
season. 

From  some  cause  of  delay  the  "Otter"  did  not  leave  Victoria  until 
Monday,  June  18,  when  we  made  a  start  at  noon  for  Masset  via  all 
the  trading  stations  and  canneries  on  the  route.  I  did  not  object  to 
this,  as  I  was  thereby  enabled  to  see-many  places  where  1  expected  to 
procure  specimens,  without  additional  cost  for  passage.  As  the  detail 
of  a  sea  voyage  would  be  unnecessary  here,  I  will  omit  all  mention  of 
it  except  of  the  places  where  we  stopped. 

The  next  day,  Jane  19,  we  arrived  at  Alert  Bay,  on  Cormorant  Island, 
the  trading-post  and  cannery  of  Mr.  Wesley  Hudson,  who  has  been  there 
a  number  of  years,  and  takes  an  interest  in  scientific  matters,  and  is 
considered  a  reliable  man  in  all  his  statements  regarding  fisheries,  seals, 
and  other  fur-bearing  animals,  and  in  Indian  lore.  I  shall  refer  to  this 
gentleman  in  my  general  report. 

At  11.45  p.  m.  we  left  Alert  Bay  and  ran  down  Johnson's  Strait  to 
Queen  Charlotte  Sound,  and  at  1  p.  m.  on  the  20th  we  arrived  at  the 
canneries  of  Shotbolt  &  Co.,  at  the  head  of  Elver's  Inlet,  where  we  dis- 
charged some  freight,  and  left  at  2.30  p.  m.  In  this  inlet,  besides  Shot- 
bolt's  canneries,  are  a  saw-mill  and  canning  establishment  of  Messrs. 
Saunders  and  Warren,  of  Victoria,  but  I  did  not  visit  them,  asthesteamer 
remained  so  short  a  time. 

After  leaving  River's  Inlet  we  ran  up  Fitzhugh  Sound  to  the  Hudson 
Bay  Company's  trading-post  of  Bella  Bella,  where  we  arrived  JuniB  21  at 
1.30  a.  m.,  and  left  at  2.  a.  m.  for  the  mouth  of  the  Skeena  Biver,  where 
there  is  another  cannery,  at  a  place  called  Port  Essington,  where  we  ar- 
rived at  midnight ;  but  I  did  not  go  ashore,  as  we  shortly  left  for  Metla- 
katla,  where  we  arrived  at  6.30  a.  m.  on  Friday  the  22d. 

Shortly  after  our  arrival  Bishop  Ridley,  the  bishop  of  the  diocese, 
came  on  board  and  kindly  invited  me  to  go  ashore  with  him,  which  I 
did,  and  was  introduced  by  him  to  Rev.  Mr.  CoUinson,  one  of  the  mis- 
sionaries, who  has  a  fine  collection  of  fossils  and  Indian  curiosities,  which 
he  kindly  showed  me,  but  as  I  had  but  a  short  time  to  remain  on  shore 
I  made  a  hurried  visit,  which  I  would  gladly  have  prolonged,  and  then 
went  to  the  residence  of  the  Rev.  Mr.  Duncan,  the  founder  of  the  Met- 
lakatla  mission,  and  the  teacher  and  preacher  to  the  Indians  of  the 
Tsimsean  tribe,  who  have  a  settlement  at  Metlakatla. 

I  was  very  cordially  received  by  Mr.  Duncan,  who  showed  me  some 
blankets  and  shawls  made  by  the  mission  Indians,  and  then  took  me  to 
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his  cannery,  where  some  Mty  Indians,  men  and  women,  were  engaged 
canning  salmon.  Eveiything  was  scrjipulously  neat  and  clean,  and  the 
whole  work  done  with  a  precision  and  exactness  which  showed  that 
Indians  can  be  taught  to  do  such  kind  of  work,  and,  when  tanght,  are 
as  capable  as  a  majority  of  white  men,  and  are  flEtr  preferable  to  Chinese. 
Mr.  Duncan  next  wished  me  to  visit  his  church,  which  I  desired  very 
much  to  do,  but  just  then  the  whistle  of  the  old  steamer  Otter  gave  the 
signal  for  departure,  and,  escorted  by  Mr.  Duncan,  I  returned  on  board, 
and  at  8.16  a.  m.  we  left  for  the  Hudson  Bay  Company's  post^  at  Fort 
Simpson,  where  we  arrived  at  12  o'clock  noon. 

Fort  Simpson  is  situated  on  the  mainland  but  a  few  miles  south  of 
the  boundary  between  British  Columbia  and  Alaska.  It  is  one  of  the 
principal  trading  posts  of  the  company,  and  is  under  charge  of  Mr.  E,  H. 
Hall,  from  whom  I  purchased  a  quantity  of  Indian  manufactures  in 
carved  stone,  to  be  sent  by  him  to  Victoria  for  me.  I  also  saw  Eev. 
Thomas  Crosby,  Wesleyan  missionary,  from  whom  I  purchased  several 
articles  made  by  Tsimsean  Indians,  and  then  went  with  him  to  visit  his 
church  and  school.  I  found  a  marked  improvement  in  the  appearance 
of  Fort  Simpson  since  I  visited  it  seven  years  ago  in  the  TJr  S.  S. 
"  Wolcott."  The  old  unsightly  Indian  houses  of  former  days  had  been 
•  removed,  and  a  pretty  village  of  neat  cottages  surrounds  the  fine  chunsh, 
and  gives  evidence  of  the  skill  and  taste  of  the  Indians,  when  encour- 
aged by  intelligent  sympathy,  to  emulate  the  dwellings  of  white  men. 
The  general  eflTect  of  the  village,  when  viewed  from  the  anchorage,  is 
very  pleasing,  and  would  be  creditable  to  any  of  our  frontier  towns. 

At  1.30  P.  M.  we  left  Fort  Simpson  for  Fort  Wrangel,  Alaska,  where 
we  arrived  the  next  morning  (Saturday,  23d)  at  8  o'clock. 

At  Fort  Wrangel  I  purchased  several  articles  of  Indian  manufacture, 
and  saw  many  mof e,  but  as  they  all  came  from  Queen  Charlotte  Islands, 
where  I  was  going,  I  concluded  to  make  my  purchases  there.  Having 
finished  our  business  at  Fort  Wrangel  we  were  ready  to  leave  at  noon,  but 
there  being  a  very  heavy  sea  and  stormy  SE.  gale  of  wind  all  day  we  re- 
mained until  the  next  morning  (Sunday,  24th).  At  3  o'clock  we  started 
and  ran  down  Stachinski  Strait  into  Duke  of  Clarence  Strait,  where  we 
encountered  a  stormy  head  wind  and  heavy  head  sea,  which  retarded 
our  progress  till  the  next  morning  (Monday  the  26th),  when  we  had  a 
terrific  time  with  a  stormy  tide-rip  and  SB.  gale,  which  tossed  the  old 
steamer  as  if  she  were  an  egg-shell.  At  2  p.  m.  the  wind  and  sea  went , 
down  and  we  soon  got  out  of  Clarence  Strait  into  Dixon's  Entrance  and 
ran  across  to  Masset  Inlet,  north  end  of  Graham  Island,  and  anchored 
off  the  Hudson  Bay  Company's  post  at  XJttewas  village,  two  miles  up 
the  inlet,  where  I  was  kindly  and  most  hospitably  received  by  Alex- 
ander McKenzie,  esq.,  the  company's  agent  at  Masset,  who  furnished 
me  comfortable  quarters  in  a  cottage  within  the  company's  inclosure. 

Masset  is  a  very  pretty  place,  situated  on  the  east  side  of  Masset  Inlet. 
The  land  is  low  and  level,  and  covered  with  dense  foliage  of  evergreen 
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trees,  sprace,  hemlock,  and  cedar,  and  an  ondergrowih  of  shmbbery, 
rose  bashes,  wild  currant,  raspberry,  and  hazel,  with  much  open  grass- 
land, on  which  wild  strawberries  are  foond  in  great  quantities,  of  nn- 
nsaal  size  and  superior  flavor.  Strawberries  and  wild  roses  seem  to  be 
a  specialty  at  Masset,  and  are  noted  by  every  person  who  visits  Gra- 
ham Island  in  June. 

Masset  is  the  site  of  the  Indian  town  of  tlttewas,  a  village  containing 
65  houses  old  and  new,  some  of  them  deserted  and  in  mins ;  nearly  every 
house  has  a  carved  column  erected  in  front  covered  with  heraldic  or 
totemic  designs  of  the  family  residing  within.  These  columns  are  pic- 
ture writings  and  illustrate  the  folk-lore  of  the  tribe,  and  most  of  them 
are  allegorical  or  mythical  fables  which  I  succeeded  in  deciphering,  and 
my  account  of  them,  with  illustrations,  will  be  prepared  by  me  for  my 
complete  monograph  on  Queen  Charlotte  Islands. 

Fish, — The  principal  flsh  used  by  the  Masset  Indians  for  food  is  the 
halibut,  which  abounds  in  the  waters  of  the  inlet  and  along  the  whole 
of  the  north  shore  of  Graham  Island.  Several  varieties  of  salmon  ran 
up*  Masset  Inlet,  one  of  which,  a  small  variety  called  by  the  Haidahs 
^^  Swagcm^  (0.  Iceta^  Walb.),  is  as  fat  and  fine  flavored  as  the  Quenaiult 
salmon  of  the  same  variety,  and  is  taken  in  considerable  quantities  by 
thQ  natives,  as  is  also  a  fine  quality  of  salmon  trout  which  are  taken  in. 
weirs  and  traps  in  the  small  creeks  which  empty  into  the  inlet.  The 
dog  salmon  (0.  Msutch.  Walb.)  is  taken  in  the  fall  in  considerable  num- 
bers for  winter  use.  Dogfish  abound,  and  a  large  quantity  of  their  oil 
is  collected  by  the  Hudson  Bay  Company  every  season  from  the  In- 
dians. 

Codfish  {Oadu8  morrhtta)  seem  to  breed  in  the  waters  of  Masset  Inlet, 
where  I  procured  several  specimens  from  IJ  to  2  inches  long,  which 
I  preserved  in  alcohol.  Mr.  McKenzie,  the  Hudson  Bay  Company's 
trader,  purchased  a  few  hundred  pounds  of  true  cod  from  the  Indians 
which  he  salted  in  kench.  I  ate  some  of  them  and  they  were  quite  equal 
to  pickled  eastern  cod,  but  the  Haidahs  do  not  seem  to  care  for  them, 
and  when  occasionally  they  catch  the  cod  while  fishing  for  halibut,  they 
are  always  ready  to  sell  them  to  white  men.  From  what  the  Indians 
told  me,  and  from  my  own  observation,  I  think  the  true  cod  abound  all 
along  the  northern  and  western  coast  of  the  whole  group.  These,  with 
the  Ophiodon  elongatus^  Kultus  cod,  or  inferior  cod,  several  species  of 
8eba>8tichthy8j  and  the  black  cod  (Anophpoma  fimbria),  lamprey,  eels, 
herring,  smelt,  &c.,  form  an  extensive  and  plentiful  variety  of  food-fish. 

Of  the  plants  observed  by  me,  were  Ahronia  armaria,  L.;  Lupinus 
NootkatensiSj  Donn;  Ranunculus  Nelsoni^GTSLy,  Rubus  ursinv^  (Cham.), 
Schl.;  NutJcanna  mocino,  E.;  Spergularia,  Pursh.,  Rosa  Nuthina,  Presl; 
EpHdbium  angustifolium,  L.;  Erigeron  saUuginosus,  Gr.;  Campanula 
Scheuchzeriy  Gray;  Gaultheria  Shallon,  Pursh.;  Mimulus  luteus,  Willd; 
Oastilleia pallida^  Kunth ;  Aquilegiaformosa,  Fisch. ;  Oentiana  Amarellaj 
L.;  Pinus  contorta,  Douglas;   Abies  Engelmanni^  Parry;  A»  amoMlis,^ 
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Forbes;  Thuya  gigantea^JSntt '^  Cupresstis NuikatensU^liSkmh'y  Pritillaria 
lanceolatajB.o6k'y  Fragaria  Chil&nsiSjDnchesne'y  Mahonia^Berberis  Aqui- 
folium,  &c.  All  of  the  foregoing  I  observed  in  the  vicinity  of  Masset^ 
and  along  the  north  shore  of  Graham  Island.  All  of  them  are  identical 
with  the  plants  at  Cape  Flattery,  Wash.,  except  the  Cupressus  NutM^ 
tensiSj  and  the  Gastilleia  pallida,  which  latter  at  Cape  Flattery  is  bright 
red,  while  at  Masset  and  elsewhere  on  Queen  Charlotte  Islands  it  is 
pale  yellow. 

Oolleotiom, — 1  was  fortunate  while  at  Masset  in  obtaining  £Hi)icles  of 
great  interest,  such  as  models  of  ancient  war  canoes,  salmon  and  trout 
nets,  stone  mortars,  hammers,  mauls,  carved  boxes,  carved  dishes  of 
wood  and  horn.  But  the  objects  of  the  greatest  interest  to  me  were  five 
images,  three  inches  long,  made  of  pure  native  copper  by  swedging 
and  cutting.  These  images  represent  naked  men  and  women  dancing. 
They  were  worn  at  the  belt  in  front  of  the  person  dancing,  and  made  a 
tinkling  sound. 

I  procured  them  of  an  old  woman,  who  told  me  that  they  had  been  in 
her  family  before  her  great  grandmother  could  remember.  The  legend 
respecting  them  is  that  an  ancestor  of  hers  while  on  a  trading  excursion 
to  Sitka  procured  them  of  an  Atna  or  Copper  Eiver  Indian  from  the 
tribe  of  that  name  to  the  northwest  of  Sitka.  These  images  were  con- 
sidered of  such  value  that  I  was  offered  a  large  sum  if  I  would  part  with 
them,  which  I  declined,  as  I  considered  them  the  best  proof  I  have  seen 
of  the  ancient  intercourse  between  the  Aztecs  of  Mexico  and  the  tribes 
of  the  Northwest  coast.  On  my  subsequent  return  to  Victoria,  Mr. 
Alexander  McKenzie,  who  had  come  from  Masset,  mentioned  about 
these  copper  images  on  board  Her  Majesty's  ship  Swiftsure,  then  lying 
in  Esquinault  Harbor.  The  surgeon  of  the  ship,  Dr.  Moore,  produced 
a  silver  image,  IJ  inches  long,  which  he  had  procured  at  Guatemala 
during  the  summer  of  1883.  This  was  made  of  pure  nugget  silver,  and 
had  been  worn  by  a  lady  as  a  charm  and  suspended  to  the  neck  by  a 
ribbon  through  a  ring  on  the  top  of  the  head  of  the  image.  Mr.  Mc- 
Kenzie was  so  struck  with  the  similarity  of  design  with  the  copper 
images  that  he  borrowed  it  of  Surgeon  Moore,  anA  had  it  photographed 
in  four  difierent  positions.  By  comparing  the  two  photographs  the 
Aztec  style  seems  to  be  seen  in  both  alike. 

I  also  found  in  the  grave  of  an  old  doctor,  or  sJcaga,  who  had  been 
dead  fifty  years  or  more,  a  couple  of  carved  tusks,  which  I  at  first 
thought  were  those  of  a  peccary  or  Mexican  wild  hog,  but  subsequent 
examination  in  Washington  proved  ihem  to  be  the  babyroussa  or  Asi- 
atic wild  hog,  and  the  question  is  how  they  reached  Queen  Charlotte 
Island.  A  gentleman,  long  a  resident  in  Japan,  informs  me  that  the 
Siamese  junks  are  accustomed  to  trade  on  the  African  coast,  running 
down  with  the  northeast  monsoons  and  returning  with  the  southwest 
monsoon.  These  Siamese  junks  bring  everything  they  can  get,  and 
trade  with  the  Japanese  and  Chinese.    These  Japanese  or  Siamese  junks 
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have  been  frequeDtly  wrecked  on  the  northwest  coast,  and  in  1831  one 
of  these  junks  was  wrecked  on  the  Queen  Charlotte  Islands,  and  we  have 
records  which  show  that  in  1694  a  Japanese  junk  was  wrecked  on  the 
Kamtchatkan  coast.  And  at  various  intervals  since  that  date  we  find 
five  junks  reported  as  being  wrecked  on  the  northwest  coast,  previous 
to  the  one  I  have  mentioned  in  1831.  It  i&  therefore  easy  to  assume  as 
a  logical  conclusion  that  the  tusks  of  the  babyroussa  were  procured 
from  the  wreck  of  some  one  of  those  old  junks  and  became  the  property 
of  the  old  shaman,  and  from  their  rarity  were  considered  a  highly 
prized  medicine,  which  were  buried  with  their  owner  as  some  of  his 
treasures. 

During  my  visit  at  Masset  I  went  up  t{ie  inlet  and  made  several  col- 
lections in  natural  history.  I  also  took  occasion  to  study  the  manners 
and  customs  of  the  Indians,  which  will  be  illustrated  and  explained  in 
my  future  report. 

I  remained  at  Masset  until  August  6,  having  been  detained  two  weeks 
waiting  the  return  of  the  Indian  who  was  to  take  me  to  North  Island 
and  around  the  west  coast  to  Skidegate.  Everything  being  ready,  I  left 
Masset  on  Monday,  August  6,  at  8.30  a.  m.,  in  a  large  canoe  with  seven 
Indians,  two  of  whom  were  boys  thirteen  or  fourteen  years  of  age. 

The  canoe  was  owned  and  commanded  by  '*  Edinso,"  chief  of  North 
Island,  where  I  wished  particularly  to  make  examinations.  Edinso  for- 
merly lived  at  a  village  called  Kioosta,  on  the  northwest  end  of  Gra- 
ham Island,  opposite  North  Island.  We  camped  t^iat  night  at  Yatze 
village,  a  little  to  the  west  of  Virago  Sound,  and  the  next  morning, 
August  7,  at  5  o'clock,  we  broke  camp  and  proceeded  to  Jalun  River, 
where  we  stopped  for  breakfast,  the  Indians  meanwhile  having  speared 
ten  humpback  salmon  (0.  gorhuscha). 

At  this  place  is  a  singular  exhibit  of  volcanic  action ;  the  lava  had 
burst  up  Ihrough  the  superincumbent  rocks  ^  though  the  region  had 
boiled  like  a  pot.  Tfte  lava  was  of  a  brick-red  color,  and  in  some  places 
a  pale  sulphur  yellow,  and  filled  with  bowlders  and  pebbles  of  stone 
blackened  outside  with  the  heat,  and  looking  like  a  gigantic  plum  pud- 
ding. This  is  the  first  instance  I  have  seen  of  such  an  evident  volcanic 
action  on  the  direct  sea-beach. 

From  Jalun  River  we  passed  on  leisurely,  examining  the  shore  from 
the  canoe  as  we  went.  At  1.30  we  passed  the  pillar  rock  at  Pillar  Point, 
and  I  made  a  sketch  of  the  pillar,  which  shows  quite  different  from  Pro- 
fessor Dawson's  sketch  made  from  the  shore,  and  gives  a  better  idea  of 
the  surrounding  country. 

At  2  p.  m.  we  went  ashore  in  Parry  Passage  and  gathered  some  speci- 
mens of  shells,  principally  Heliotis  and  Pecten.  I  took  the  temx)era- 
ture  of  the  water  in  Parry  Passage,  and  found  it  64o,air  60^,  barometer 
30,  31,  and  at  4  p.  m.  we  landed  at  Kioosta  village,  where  I  pitched 
my  tent  and  remained  till  the  14th,  visiting  in  the  meantime  North 
Island,  Cloak  Bay,  and  two  burial  caves,  in  one  of  which  I  found  a 
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number  of  boxes,  carved  and  painted,  each  of  which  contains  the 
mammified  remains  of  former  inhabitants  of  the  near  villages.  The 
prejadices  of  the  Indians  and  my  overloaded  canoe  did  not  permit  me 
to  collect  any  specimens  of  those  mummies,  which  I  could  easily  have 
done  if  I  had  been  in  a  steamer.  I  collected  many  interesting  speci- 
mens of  fish  and  mollusks,  and  could  have  procured  more,  but  unfor- 
tunately the  net  which  had  been  made  for  my  dredge  before  leaving 
Port  Townsend  proved  useless  on  trying  it,  as  the  man  who  made  it  for 
me  had  made  a  mistake  in  its  shape,  which  made  it  impossible  to  use  it 
in  deep  water.  Had  my  dredge  worked  properly  I  could  have  obtained 
many  interesting  mollusks  in  Parry  Passage,  which  is  a  rich  field  for 
the  naturalist. 

While  at  Kioosta  village  I  made  sketches  of  .carved  columns  and 
heraldic  designs  and  my  Indian  assistant,  Johnny,  drew,  in  India  ink,  a 
number  of  sketches  illustrative  of  Indian  legends,  whicb  when  com- 
pleted will  furnish  an  interesting  and  valuable  addition  to  the  general 
report  of  my  summer's  work. 

Near  my  camp  at  Kioosta  village  is  the  mausoleum  or  burial  house 
of  old  Doctor  Koontz,  a  famous  skaga  or  shaman,  who  died  man]^ 
years  ago  and  was  famous  in  his  time  as  a  great  medicine  man.  In  his 
grave  I  found  the  tusks  of  the  babyroussa  mentioned. 

Directly  opposite  this  point,  on  the  southeast  portion  of  North  Island, 
is  Cloak  Bay,  made  interesting  by  the  mention  of  it  by  Captain  Dixon, 
who  named  it  in  1787,  and  Captadn  Marchand,  a  French  navigator,  who 
visited  it  in  1791.  My  notes  and  observations  made  during  my  week's 
camp  at  Kioosta  are  too  extensive  to  be  inserted  in  this  brief  synopsis. 

On  Tuesday,  August  14,  we  broke  camp  at  Kioosta  and  started  for 
Skidegate  at  10.20  A.  h.,  with  a  fair  tide  which  took  us  past  Cape  Knox, 
the  extreme  northwest  point  of  Graham  Island,  where  we  encountered 
a  tide-rip  and  rough  cross-sea  very  dangerous  to  our  heavily-laden 
canoe.  The  wind  now  commencing  to  blow  fresh  from  the  south- 
east with  rain,  we  were  forced  to  make  a  landing  at  a  rocky  point  called 
Klekwakoon,  which  we  did  at  1.30  p.  m.,  and  with  difficulty  scrambled 
over  a  reef  which  extends  out  from  the  shore  a  considerable  distance 
and  is  bare  at  half  tide.  •!  remained  at  this  place  till  the  f7th,  being 
unable  to  proceed  owing  to  constant  head  wind  and  heavy  sea.  I  oc- 
cupied the  time  by  explorations  up  and  down  the  coast,  collecting 
curiosities  and  other  fossils,  and  a  few  specimens  of  small  cottoid  and 
other  fish,  and  making  notes  of  the  appearance  of  the  country,  which 
is  thrown  into  various  contorted  and  fantastic  shapes  by  volcanic  action. 
It  presents  a  most  remarkable  formation,  and  I  regretted  that  I  did  not 
have  a  photographic  apparatus  with  me  to  have  taken  a  view  of  the 
scene,  which  it  is  impossible  otherwise  to  describe. 

I  found  quantities  of  drift  stuff  on  the  beaches  and  in  the  coves, 
among  which  were  logs,  and  broken  boards  of  redwood  from  California, 
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showing  the  northerly  drift  along  the  shores  of  Oregon,  Washington 
Territory,  and  British  Oolambia. 

On  Friday,  August  17, 1  left  Klekwakoon  for  the  village  of  Tledoo, 
near  Sask  or  Frederick  Island,  at  9  a.  m.,  and  reached  camp  at  2.30 
p.  m.  There  were  a  few  Indian  houses  unoccupied  and  I  took  posses- 
sion of  one,  glad  to  get  under  shelter,  from  the  rain  which  was  falling 
fast. 

This  village,  which  we  foun^vacant  on  bur  arrival,  is  occupied  during 
the  season  by  sea-otter  hunters. 

I  had  procured  a  chart  of  Queen  Charlotte  Islands  published  by  the 
English  admiralty  from  a  map  by  G.  M.  Dawson,  of  the  Geological  Sur- 
vey office,  Montreal,  who  made  a  reconnaissance  of  the  east  coast  of  the 
group  in  the  summer  of  1878.  The  west  coast  has  never  been  surveyed, 
but  the  chart  of  that  portion  was  made  up  from  an  old  Eussian  map  of 
1849,  which  is  very  incorrect.  I  kept  this  chart  before  me  as  I  cruised 
along  the  coast  in  the  canoe,  and  old  Edinso,  who  is  an  excellent  pilot, 
pointed  out  to  me  the  errors  in  the  chart  as  we  passed  along,  and  gave 
me  the  nomenclature  of  all  the  capes,  points,  bays,  inlets,  harbors^  and 
islands.  Frederick  or  Susk  Island  ^^^  Hippa  or  Nesto  Island  had 
been  pretty  accurately  laid  down,  but  the  intervening  spaces  from  Gape 
Knox  to  Skidegate-  Channel  were  not  correctly  laid  down,  and  I  marked 
the  corrections  as  we  came  to  each  place.  At  Hippah  Island  in  par- 
ticular is  a  fine  inlet  not  laid  down,  which  makes  a  complete  harbor  of 
refuge  for  vessels  bound  up  or  down  the  coast.  It  is  hidden  from  the 
view  of  passing  vessels  by  Nesto  or  Hippah  Island,  and  wiU  be  found 
when  properly  surveyed  to  be  of  much  importance  to  commerce.  All 
my  new  work  I  have  marked  in  red  ink  on  the  copy  of  the  chart  which 
I  sent  to  Washington  from  Victoria,  August  6. 

I  was  detained  at  Camp  Tledoo  from  August  17  to  August  21  by  head 
winds  and  heavy  breakers,  which  prevented  our  passing  through  the 
only  opening  in  the  reef  to  the  ocean,  and  I  occupied  the  time  in  making 
such  collections  as  I  could  and  making  notes  of  the  country  for  several 
miles  each  side  of  our  camp. 

On  Tuesday,  August  21, 1  started  at  5.20  a  m.  and  proceeded  as  far 
as  Hippah*Island,  where  we  camped  for  the  ni^t  with  much  discomfort. 
The  following  morning  I  made  a  reconnaissance  of  Skaloo  Inlet  and 
noted  it  on  my  map,  and  proceeded  leisurely  along,  noting  every  point 
and  change  in  the  coast,  till  we  came  to  Bunnell  Sound,  when  it  com- 
menced to  blow  from  the  south,  with  fog  and  rain,  and  we  were  forced 
to  take  refuge  in  a  cove  called  Tchuwn,  where  I  had  to  remain,  wind  and 
storm  bound,  till  Saturday,  the  25th,  when  I  started  at  7  a.  m.,  and 
having  camped  that  night  in  Skidegate  Channel,  I  reached  the  Skide- 
gate Oil  Works  at  8  o'clock  Sunday  morning,  August  26.  I  at  onoe 
made  arrangements  with  the  Skidegate  Oil  Company  to  assist  me  in 
procuring  some  black  cod  {Anoplopama  fimbria)^  which  was  done  by 
sending  Indians  to  the  west  coast,  where  they  abound,  and  in  a  few 
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days  I  had  over  one  hundred  fine  flsh,  which  I  had  split  like  cod  and 
salted. 

I  remained  at  Skidegate  making  collections  of  the  Indians  till  Tues- 
day, September  4,  when  I  started  on  a  visit  to  the  villages  of  Skedans, 
Oumshewa,  and  Laskeek,  in  the  southern  portion  of  the  group,  and  suc- 
ceeded in  obtaining  some  rare  specimens  of  Indian  work  used  in  their 
masquerade  performances  and  highly  prized  by  them. 

At  the  village  of  Laskeek,  on  Tanoo  Island,  is  the  most  interesting 
collection  of  columns,  both  heraldic  and  mortuary,  and  more  monuments 
for  the  dead  than  I  had  seen  in  any  other  village.  The  Indian  house  in 
which  I  stopped  is  a  new  one,  of  large  dimensions,  built  after  the  ancient 
style.  In  this  house  will  be  held  the  most  extensive  ceremonies  that 
have  taken  place  for  many  years,  consisting  of  the  tomaTiawiis  or  secret 
performances,  then  the  public  tatooing  of  persons  of  all  ages  and  sexes, 
then  the  masquerade  dances  and  the  distribution  of  presents,  when  sev- 
eral thousand  dollars'  worth  of  blankets,  calico,  clothing,  and  provisions 
will  be  given  away,  and  the  whole  interspersed  with  feasts  at  difterent 
houses  in  the  village.  The  occasion  of  this  is  the  erection  of  one  or 
more  huge  columns,  elaborately  carved  with  totemic  devices,  to  show  the 
wealth  and  importance  of  the  chief  in  front  of  whose  house  the  column 
will  be  erected.  This  great  ceremony  will  take  place  in  the  fall  of  this 
year  and  will  be  well  worth  seeing,  as  it  is  probable  that  it  will  be  the 
last  grand  display  of  the  kind  that  will  take  place,  the  influence  of  mis- 
sionaries being  directed  to  suppressing  these  ancient  ceremonies,  in 
which  they  have  succeeded,  so  far  as  regards  the  villages  at  Masset 
and  Skidegate,  where  the  ceremonies  of  the  tonumawas^  if  performed  at 
present,  are  greatly  shorn  of  their  honors,  and  I  was  thereby  enabled 
to  obtain  many  articles  of  ceremonial  usage,  which  formerly  no  white 
man  was  suffered  to  look  at,  much  less  to  purchase  and  take  away. 

The  grand  tomanawaa  of  next  fall  will  last  from  two  to  three  weeks. 
I  left  Laskeek  village  on  my  return  to  Skidegate  on  Saturday  afternoon, 
September  8th,  and  ran  back  with  a  fair  wind  to  Koona  village,  the  resi- 
dence of  Captain  Skidance,  the  chief  of  the  EQue  district,  where  I  re- 
mained till  the  10th,  when  I  arrived  at  Skidegate  village  at  8  p.  m.,  and 
the  following  morning  returned  to  the  oil  works,  when  I  at  once  packed 
my  Skidegate  collection  into  cases,  took  passage  on  the  company's  little 
steamer  Skidegate,  for  Victoria,  leaving  Skidegate  on  Friday,  September 
21st,  and  reaching  Victoria  on  the  afternoon  of  the  27th. 

The  result  of  my  work  may  be  briefly  summed  up  as  follows :  I  have 
a  most  interesting  and  valuable  collection  of  articles  of  Indian  manu- 
facture. I  have  succeeded  in  introducing  the  black  cod,  a  new  and  valu- 
able food-flsh.  I  have  determined  the  locality  of  several  new  inlets 
and  harbors  on  the  west  coast  of  Graham  Island.  I  have  succeeded  in 
deciphering  the  true  meaning  of  the  hieroglyphics  of  the  carved  col- 
mnns,  which  are  in  great  profusion  in  every  village,  and  the  meaning  of 
the  tattoo  marks  on  the  persons  of  the  natives.  I  have  collected  evi- 
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dence  of  the  fonner  intercoarse  between  the  Haidahs  and  the  Aztec 
races  of  Mexico,  and  have  accumulated  an  amount  of  information  re- 
specting the  interesting  tribe  inhabiting  the  Queen  Charlotte  group  of 
islands  never  yet  made  public,  but  which  I  shall  elaborate  in  form  for 
publication. 

It  may  perhaps  be  proper  for  me  to  mention  at  this  time,  without  be- 
ing charged  with  egotism,  that  my  work  in  the  Queen  Charlotte  Islands 
has  been  considered  of  such  value  to  the  Province  of  British  Columbia- 
that  I  have  received  an  of9cial  invitation  to  deliver  a  lecture  before  the 
government  and  legislature  of  that  province  and  to  other  government 
officials  in  Victoria  on  the  subject  of  the  Queen  Charlotte  Islands,  which 
lecture  I  propose  to  deliver  this  present  month,  having  obtained  permis- 
sion so  to  do  from  Professor  Baird. 

Although  I  have  accomplished  much,  yet  there  remains  much  of  in- 
terest to  science  to  be  further  investigated,  not  only  on  the  Queen  Char- 
lotte Islands,  but  among  the  Haidahs  of  the  Prince  of  Wales  Archipel- 
ago, in  Alaska;  and  anything  intended  to  be  done  among  those  Indians 
to  still  further  develop  object-s  of  interest  should  be  done  at  once,  before 
the  tourists  gather  in  all  articles  of  Indian  manufacture,  and  before  the 
Indians  themselves  shall  have  passed  away. 
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EBPORT  OP  THE  COMMITTEE  OF  THE  AMERIOAJST  ASSOOIA  - 
TION  FOR  THE  ADVANCEMENT  OF  SCIENCE  ON  INDEX- 
ING CHEMICAL  LITERATURE. 

[Extract  from  the  Prooeedings,  Vol.  XXXTTI,  Philadelphia  meeting,  September,  1884.] 

The  Committee  on  Indexing  Chemical  Literature^  appointed  in  1882, 
respectfully  presents  the  following  report  of  progress. 

We  have  the  pleasure  to  announce  that  since  our  last  repovt  the  fol- 
lowing indexes  have  been  published  by  their  authors,  the  arrangement 
of  material  being  uniform  with  that  of  those  previously  issued : 

Ozone,  second  indexj  by  Prof.  Albert  R.  Leeds. 

Peroxide  of  Hydrogen,  second  indexj  by  Prof.  A.  R.  Leeds. 

Speed  of  Chemical  Reactions,  by  Prof.  R.  B.  Warder. 

Starch  Sugar,  by  Dr.  E.  J.  Hallock. 

Besides  these  a  valuable  contribution  to  chemical  bibliography  has 
been  independently  published  on  a  somewhat  different  plan,  by  Prof. 
Albert  B.  Prescott  and  Mr.  J.  W.  Baird.  The  full  titles  of  the  above 
will  be  found  at  the  close  of  this  report. 

Two  hundred  and  fifty  copies  of  our  report  for  1883  have  been  sent  to 
chemists  throughout  the  United  States,  the  Smithsonian  Institution 
having  kindly  attended  to  the  distribution  by  mail  without  expense  to 
the  committee.  This  led  to  correspondence  with  several  chemists  who 
regarded  the  scheme  of  co-operative  indexing  favorably,  and  resulted 
in  several  offers  of  assistance. 

Prof.  William  Ripley  Nichols  offers  an  Index  to  the  Literature  of  Car- 
'bon  Monoxide. 

Prof.  L.  P.  Kinnicutt  offers  an  Index  to  the  Literature  of  Meteorites. 

Dr.  Henry  Leffmann  reports  progress  on  his  Index  to  the  Literature  of 
Arsenic. 

Prof.  C.  E.  Monroe  does  likewise  with  reference  to  an  Index  to  the 
Literature  of  Explosives. 

Prof.  A.  B.  Prescott  and  Mr.  J.  T.  Craig  offer  an  Index  to  the  Liter- 
ature of  Phosphorus. 

Dr.  H.  Carrington  Bolton  has  in  preparation  a  second  Index  to  the 
Literature  of  Uranium. 

An  offer  was  also  received  of  an  index  to  an  element  already  on  the 
Ust  of  those  published,  but  was  withdrawn  as  soon  as  the  author  had  his 
attention  called  to  thp  existing  publication.  This  circumstance  shows 
forcibly  the  advantage  of  co-operation  through  this  committee. 

We  are  pleased  to  announce  that  in  consequence  of  our  representations 
the  Smxtb80»ia»  Juetitutioo  lias  consented  to  publish  iodexes  to  chemical 
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.literature  which  shall  be  indcNrsed  by  this  committee.  The  Smithsonian 
places  a  limit  to  the  number  of  pages  which  will  be  printed  per  annom, 
but  the  limit  is  a  generous  one. 

By  thus  securing  the  assistance  of  the  Smithsonian  Institution,  chem- 
ists are  assured  of  a  reliable  and  authoritative  channel  of  publication, 
together  with  a  wide  circulation,  and  the  plan  of  co-operative  indexing 
will  undoubtedly  receive  a  great  stimulus. 

Finally,  to  extend  more  widely  acquaintance  with  the  existing  indexes, 
we  append  a  complete  list  of  those  printed.  A  limited  number  of  those 
published  by  the  INTew  York  Academy  of  Sciences  can  be  had  by  ad- 
dressing the  chairman  of  the  publication  committee  of  the  academy^ 
Prof.  D.  S.  Martin,  236  West  Fourth  street,  JSTew  York  City. 
EespeqtfuUy  submitted. 

H.  GARRiNaTON  Bolton,  Ohairman. 
Ira  Eemsen. 
F.  W.  Clarke. 
Albert  B.  Leeds. 
Alexis  A.  Jtjlien. 
September  4, 1884. 

.    LIST  OP  INDEXES  TO  CHEMICAL  LITERATURE. 

Uraniunif  index  to  the  literature  of.  By  H.  Carrington  Bolton.  Annals  of  the  New 
York  Lyceum  of  Natural  History,  Vol.  IX,  February,  1870.     15  pp.  8vo. 

Manganese,  index  to  the  literature  of;  159&-1874.  By  H.  Carrington  Bolton.  Annala 
of  the  Lyceum  of  Natural  History,  New  York,  Vol.  XI,  November,  1875.    44  pp.  8vo. 

Titanium,  index  to  the  literature  of ;  1783-1876.  By  Edw.  J.  Hallock.  AnnalB  of  the 
New  York  Academy  of  Sciences,  Vol.  I,  Nos.  2  and  3, 1877.    22  pp.  8vo. 

Vanadium^  index  to  the  literature  of^  By  6.  Jewett  Rockwell.  Annals  of  the  New 
York  Academy  of  Sciences,  Vol.  I,  No.  5, 1877.     13  pp.  8vo. 

Ozone,  index  to  the  literature  of;  1875-1879.  By  Albert  R.  Leeds.  Annals  of  the 
New  York  Academy  of  Sciences,  Vol.  I,  No.  12, 1880.    32  pp.  8vo. 

Peroxide  of  Hydrogen^  the  literature  of;  1818-1878.  By  Albert  R.  Leeds.  Annals 
of  I  he  New  York  Academy  of  Sciences,  Vol.  I,  No.  13,  1880.    11  pp.  8vo. 

Electrolysis,  index  to  the  literature  of;  1784-1880.  By  W.  Walter  Webb.  Annals 
of  the  New  York  Academy  of  Sciences,  Vol.  II,  No.  10,  1882.    40  pp.  8vo. 

Speed  of  Chemical  Reactions,  literature  of.  By  Robert  B.  Warder.  Proceedings  of 
the  Am.  Assoc.  Adv.  Science,  Vol.  32,  1883.    3  pp.  8vo. 

Starch-Sugar,  bibliography  of.  By.  Edw.  J.  Hallock.  Appendix  E  to  Report  on 
Glucose,  prepared  by  the  National  Academy  of  Sciences  in  response  to  a  request 
made  by  the  Commissioner  of  Internal  Revenue.  U.  S.  Internal  Revenue,  Washing- 
ton, p.  C,  1884.    44  pp.  8vo. 

Ozoncj  index  to  the  literature  of  (1879-1883);  accompanied  by  an  Historical-Critical 
R^sum^  of  the  Progress  of  Discovery  since  1879.  By  Albert  R.  Leeds.  Annals  of  the 
Now  York  Academy  of  Sciences,  Vol.  Ill,  p.  137,  1884.    16  pp.  8vo. 

Peroxide  of  Hydrogen,  index  to  the  literature  of;  1879-1883.  By  Albert  R.  Leeds. 
Annals  of  the  New  York  Academy  of  Sciences,  Vol.  Ill,  p.  153,  1884.    3  pp.  8vo. 

Dictionary  of  the  Action  of  Heat  upon  Certain  Metallic  Salts,  including  an  index  to  the 
principal  literature  upon  the  subject.  Compiled  and  arranged  by  J.  W.  Baird,  cou- 
tributed  by  A.  P.  Frescott,    {^^w  York,  1884.    70  pp.  8yo. 
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ACTS  AI^D  RESOLUTIONS  OF  CONGRESS  RELATIVE  TO  THE 
SMITHSONIAN  INSTITUTION,  NATIONAL  MUSEUM,  &0, 

In  oontinuaiion  from  prevUma  reports. 


AOTINa  SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION. 

An  aot  to  provide  for  the  appointment  of  an  Acting  Secretary  of  the  Smithsonian 

Institution. 

[Pablio,No.  31,  Forty-eighth  Congress,  First  Session.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assemhledy  That  the  Chancellor  of  the 
Smithsonian  Institution  may,  by  an  instrument  in  writing  filed  in  the 
office  of  the  Secretary  thereof,  designate  and  appoint  a  suitable  person 
to  act  as  Secretary  of  the  Institution  when  there  shall  be  a  vacancy  in 
said  office,  and  whenever  the  Secretary  shall  be  unable,  from  illness, 
absence,  or  other  cause,  to  perform  the  duties  of  his  office ;  and  in  such 
case  the  person  so  appointed  may  perform  all  the  duties  imposed  on  the 
Secretary  by  law  until  the  vacancy  shall  be  filled  or  such  inability  shall 
cease.  The  said  Chancellor  may  change  such  designation  and  appoint- 
ment from  time  to  time  as  the  Institution  may,  in  his  judgment,  re- 
quire. 

(Approved  May  13, 1884.  Statutes  Forty-eighth  Congress,  first  ses- 
sion, chapter  44,  page  21.) 

PBOPERTY  TO  BE  TRANSPORTED  FOR  THE  NATIONAL  MUSEUM. 
An  act  making  appropriations  for  the  sapport  of  the  Army  for  the  fiscal  year  1885. 

Provided  also,  That  hereafter  the  Quartermaster-General  and  his 
officers,  under  his  instructions,  wherever  stationed,  shall  receive,  trans- 
port, and  be  responsible  for  all  property  turned  over  to  them,  or  any  one 
of  them,  by  the  officers  or  agents  of  any  Government  survey,  for  the 
National  Museum,  or  for  the  civil  or  naval  departments  of  the  Govern- 
ment, in  Washington  or  elsewhere,  under  the  regulations  governing 
the  transportation  of  Army  supplies,  the  amount  paid  for  such  trans- 
portation to  be  refunded  or  paid  by  the  Bureau  to  which  such  property 
or  stores  pertain. 

(Approved'July  5, 1884.  Statutes  Forty-eighth  Congress,  first  ses- 
sion, chap.  217,  p.  111.) 
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SMITHSONIAN  MAIL  MATTER  FBEE  OF  POSTAGE. 
An  act  making  appropriations  for  the  Post-Office  Department  for  the  fiscal  year  1885. 

The  provisions  of  tbe  fifth  and  sixth  sections  of  the  act  entitled  ''An 
act  establishing  post-routes,  and  for  other  purposes''  approved  March 
3, 1877,  for  the  transmission  of  official  mail  matter,  be,  and  they  are 
hereby,  extended  to  all  officers  of  the  United  States  Government,  not 
including  members  of  Congress,  the  envelopes  of  such  matter  in  all  cases 
to  bear  appropriate  indorsements  containing  the  proper  designation  of 
the  office  from  which  or  officer  from  whom  the  same  is  transmitted, 
with  a  statement  of  the  penalty  for  their  misuse.  And  the  provisions 
of  said  fifth  and  sixth  sections  are  hereby  likewise  extended  and  made 
applicable  to  all  official  mail  matter  of  the  Smithsonian  Institution: 
Provided,  That  any  Department  or  officer  authorized  to  use  the  penalty 
envelopes  may  enclose  them  with  return  address  to  any  person  or  per- 
sons from  or  through  whom  official  information  is  desired,  the  same  to 
be  used  only  to  cover  such  official  information,  and  indorsements  re- 
lating thereto.    •    •    • 

(Approved,  July  6, 1884.  Statutes  Forty-eighth  Congress,  first  ses- 
sion, chap.  234,  p.  158.) 


EXECUTIVE  DEPARTMENTS  AT  NEW  ORLEANS  EXPOSITION, 

To  enable  the  several  Executive  Departments,  the  Department  of 
Agriculture,  and  the  Smithsonian  Institution  to  participate  in  the 
World's  Industrial  and  Cotton  Centennial  Exposition  to  be  held  at  New 
Orleans,  Louisiana,  under  act  of  Congress  of  February  tenth,  eighteen 
hundred  and  eighty-three,  as  follows :  For  the  War  Department,  fifteen 
thousand  dollars ;  for  the  Favy  Department,  ten  thousand  dollars  j  for 
the  State  Department,  ten  thousand  dollars ;  for  the  Treasury  Depart- 
ment, twelve  thousand  dollars ;  for  the  Interior  Department,  one  hun- 
dred and  twenty-five  thousand  dollars ;  for  the  Post-Office  Department, 
ten  thousand  dollars  j  for  the  Department  of  Agriculture,  twenty-five 
thousand  dollars ;  for  the  Department  of  Justice,  three  thousand  dol- 
lars 5  for  the  Smithsonian  Institution  (including  the  National  Museum 
and  Commission  of  Fish  and  Fisheries),  seventy-five  thousand  dollars ; 
for  necessary  incidental  expenses  of  administration  by  the  board,  includ- 
ing office  rent,  fuel,  gas,  stationery,  telegrams,  and  expressage,  fifteen 
thousand  dollars;  in  all,  three  hundred  thousand  dollars,  to  be  dis- 
bursed under  the  direction  of  the  Board  on  United  States  Executive 
Departments  appointed  under  executive  order  of  May  thirteenth,  eight- 
een hundred  and  eighty-four ;  and  no  expense  of  any  kind  beyond  the 
amounts  herein  provided  for  shall  be  incurred  by  any  of  the  said  De- 
partments, or  any  officer  thereof,  on  account  of  said  exposition. 

To  enable  the  several  Executive  Departments  of  the  Government,  in- 
cluding the  Department  of  Agriculture  and  the  Smithsonian  Institu- 
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tion,  to  participate  in  the  Cincinnati  Indastrial  Exposition,  to  be  held 
at  Cincinnati,  Ohio,  during  the  months  of  September  and  October, 
eighteen  hundred  and  eighty-four,  ten  thousand  dollars ;  and  to  parti- 
cipate in  the  Southern  Exposition,  to  be  held  at  Louisville,  Kentucky, 
from  August  sixteenth  to  October  twenty-fifth,  eighteen  hundred  and 
eighty-four,  ten  thousand  dollars ;  in  all,  twenty  thousand  dollars ; 
Provided^  That  in  case  more  than  the  said  sums  is  required  for  the 
execution  of  this  provision  the  same  shall  be  paid  by  said  Expositions. 
(Sundry  civil  appropriation  act.  Approved  July  7, 1884.  Statutes 
Forty-eighth  Congress,  first  session,  chap.  332,  p.  207.) 


APPBOPBIATIONS. 

Forty-eighth  Congress,  First  Session. 

Naval  Observatory. — For  payment  to  Smithsonian  Institution  for 
freight  on  Observatory  publications  sent  to  foreign  countries,  three  hun- 
dred and  thirty-six  dollars. 

(Legislative,  executive,  and  judicial  appropriation  act.  Approved 
July  7, 1884,  chap.  331,  p.  184.) 

War  Department. — ^For  the  transportation  of  reports  and  maps  to  for- 
eign countries:  For  the  transportation  of  reports  and  maps  to  foreign 
countries,  through  the  Smithsonian  Institution,  three  hundred  dollars. 

(Sundry  civil  appropriation  act.  Approved  July  7, 1884,  chap.  332, 
p.  220.) 

Pvblic  Buildings. — For  paving  sidewalk  on  south  and  east  fronts  of 
]N'ational  Museum  building,  one  thousand  dollars. 

(Sundry  civil  appropriation  act.  Approved  July  7, 1884,  chap.  332, 
p.  209.) 

National  Museum. — ^For  the  preservation  of  collections  of  the  National 
Museum :  For  the  preservation  and  exhibition  and  increase  of  the  col- 
lections received  from  the  surveying  and  exploring  expeditions  of  the 
Government,  and  other  sources,  including  salaries  or  compensation  of 
all  necessary  employes,  ninety-one  thousand  dollars.  And  the  Director 
of  the  National  Museum  is  hereby  directed  to  report  annually  to  Con- 
gress the  progress  of  the  Museum  during  the  year  and  its  present  con- 
dition. 

For  transfer  and  arrangement  of  the  collections  of  the  American  In- 
stitute of  Mining  Engineers,  presented  to  the  Government,  including 
expenses  already  incurred,  ten  thousand  dollars. 

For  the  preservation  of  collections  of  the  National  Museum  in  the 
Armory  Building :  For  care  of  the  Armory  Building  and  grounds  and 
expense  of  watching,  preservation,  and  storage  of  the  duplicate  collec- 
tions of  the  Government  and  of  the  property  of  the  United  States  Fish 
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Commission  contained  therein,  including  salaries  or  compensation  of  all 
necessary  employes,  two  thousand  five  hundred  dollars. 

For  furniture  and  fixtures  of  the  I^ational  Museum :  For  cases,  far- 
niture,  and  fixtures  required  for  the  exhibition  of  the  collections  of  the 
United  States  I^ational  Museum,  and  for  salaries  or  compensation  of 
all  necessary  employes,  forty  thousand  dollars. 

For  heating  and  lighting  the  National  Museum :  For  expense  of  beat- 
ing, lighting,  and  telephonic  and  electrical  sefvice  for  the  new  museum 
building,  six  thousand  dollars. 

Sundry  civil  appropriation  act.  Approved  July  7, 1884,  chap.  332, 
p.  214.) 

Smithsonian  Institution. — For  finishing,  heating,  gas-fitting,  plumb- 
ing, and  completely  furnishing  the  eastern  portion  of  the  Smithsonian 
Institution,  and  for  .finishing  the  fourth  and  fifth  stories,  including 
liabilities  already  incurred,  fifteen  thousand  dollars. 

For  North  American  ethnology,  Smithsonian  Institution:  For  the 
purpose  of  continuing  ethnological  researches  among  the  American 
Indians,  under  the  direction  of  the  Secretary  of  the  Smithsonian  Insti- 
tution, including  salaries  and  compensation  of  all  necessary  employes, 
forty  thousand  dollars. 

(Sundry  civil  appropriation  act.  Approved  July  7, 1884,  chap.  332, 
p.  214.) 

International  ExchangeSj  Smithsonian  Institution. — For  the  expenses  of 
an  international  exchange  of  books,  documents,  and  productions  of  the 
United  States  with  foreign  countries,  in  accordance  with  the  Paris  con- 
vention of  1877,  including  salaries  and  compensation  to  all  necessary 
employes,  to  be  expended  under  the  direction  of  the  Secretary  of  the 
Smithsonian  Institution,  ten  thousand  dollars. 

(Consular  and  diplomatic  appropriation  act.  Approved  July  7, 1884, 
chap.  333,  p.  236.) 

Refund  of  Duty  on  Sevres  Va^e  presented  to  National  Museum, — ^To  re- 
fund the  duty  paid  by  L.  Strauss  and  Sons,  May  23, 1879,  upon  a  Sevres 
vase  presented  by  them  to  the  National  Museum,  two  hundred  and  ten 
dollars  and  fifty  cents. 

(Act  to  supply  deficiencies.  Approved,  July  7, 1884,  chap.  334,  p.  246.) 

Henry  Statue. — For  expense  of  freight  on  statue  of  Joseph  Henry 
from  Bome  to  Washington,  and  all  expenses  by  the  Smithsonian  Insti- 
tution connected  with  the  erection  and  ceremonies  of  unveiling  said 
statue,  nine  hundred  dollars. 

(Act  to  supply  deficiencies.  Approved,  July  7,  1884,  chap.  334,  p. 
246.) 
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ELECTION  OF  BEGENTS. 

Joint  reeolntion  15,  filling  an  existing  vacancy  in  the  Board  of  Regents  of  the 

Smithsonian  Institution. 

Resolved  by  the  Senate  and  Home  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled j  That  the  existing  vacancy  in 
the  Board  of  Eegents  of  the  Smithsonian  Institution,  of  the  class  <' other 
than  members  of  Congress,"  shall  be  filled  by  the  reappointment  of 
!NoAH  Porter,  of  Connecticut,  whose  tei'm  of  service  has  expired. 

(Approved,  March  3, 1884.  Statutes,  Forty-eighth  Congress,  first  ses- 
sion, p.  269.) 

Joint  resolution  26,  fiUing  an  existing  vacancy  in  the  Board  of  Regents  of  the  Smith- 
sonian Institution. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  existing  vacancy  in 
the  Board  of  Eegents  of  the  Smithsonian  Institution,  of  the  clsrss  "other 
than  members  of  Congress,"  occasioned  by  the  resignation  of  Peter 
Parker,  be  filled  by  the  appointment  of  James  C.  Welling,  of  the  city 
of  Washington. 

(Approved,  May  13,  1884.  Statutes,  Forty-eighth  Congress,  first 
session,  p.  272.) 
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ADVERTISEMENT. 


The  object  of  the  Oenebal  Appendix  is  to  furnish  snmmaries  of 
scientific  discovery  in  particular  directions;  occasional  reports  of  the 
investigations  made  by  collaborators  of  the  Institution;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  prepared 
expressly  for  the  purpose,  or  selected  from  foreign  journals  and  proceed- 
ings; and  briefly  to  present  (as  fully  as  space  will  permit)  such  papers 
not  published  in  the  "  Smithsonian  Contributions"  or  in  the  "Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  interest  or  value  to  the 
numerous  correspondents  of  the  Institution. 
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INTEODUOTIOK 

While  it  has  been  a  prominent  object  of  the  Board  of  Eegents  of  the 
Smithsonian  Institution,  from  a  very  early  date  in  its  history,  to  enrich 
the  annual  report,  required  of  them  by  law,  with  scientific  memoirs  illus- 
trating the  more  remarkable  and  important  developments  in  phyical 
and  biological  discovery,  as  well  as  showing  the  general  character  of 
the  operations  of  the  Institution,  this  purpose  was  not  carried  out  on 
any  very  systematic  plan  until  the  year  1880.  Believing  however  that 
on  annual  report  or  summary  of  the  recent  advances  made  in  the  lead- 
ing departments  of  scientific  inquiry  would  supply  a  want  very  gener- 
ally felt,  and  would  be  favorably  received  by  all  those  interested  in  the 
diffusion  of  knowledge,  the  Secretary  had  prepared  for  the  report  of 
1880,  by  competent  collaborators,  a  series  of  abstracts  showing  con 
cisely  the  prominent  features  of  recent  scientific  progress  in  astronomy, 
geology,  physics,  chemistry,  mineralogy,  botany,  zoology,  and  anthro- 
pology. 

The  same  general  programme  has  been  followed  in  the  subsequent 
reports,  with  the  inclusion  of  geography  and  meteorology  in  the  list  of 
subjects.  The  contributors  to  this  record  for  the  present  year,  and  their 
several  departments  or  topics,  remain  the  same  as  in  the  last  report,  ex- 
cepting that  the  summary  of  the  progress  of  geology  and  of  that  of  bot- 
any for  the  year  have  been  unavoidably  omitted.  A  r68um4  of  the  sub- 
jects vulcanology  and  seismology  for  the  years  1883  and  1884  has  been 
prepared  for  this  report  by  Prof.  Charles  B.  Bockwood,  of  Princeton 
College;  and  a  review  of  the  bibliography  of  North  American  inverte- 
brate palaeontology  for  the  year  has  been  prepared  by  Mr.  John  Bel- 
knap Marcou. 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  render 
it  impracticable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  such  cases  it  is  designed,  if  possible,  to 
bring  up  deficiencies  and  supply  them  in  subsequent  reports. 

The  value  of  this  annual  record  of  progress  would  be  much  enhanced 
by  an  enlargement  of  its  scope,  and  the  inclusion,  not  only  of  such 
branches  as  inatbc«atics,  physiology,  pathology  ^i^cj  medicine,  micros* 
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copy^  &c.^  bat  also  of  the  more  practical  topics  of  agricaltaral  and  hor- 
ticultural economy,  engineering,  mechanics,  and  technology  in  general } 
but  the  spaice  required  for  such  larger  digest  seems  scarcely  available 
in  the  present  channel. 

It  is  hardly  necessary  to  remark  that  in  a  summary  of  the  annual  pro- 
gress of  scientific  discovery  so  condensed  as  the  present,  the  wants  of 
the  specialist  in  any  branch  can  be  but  imperfectly  supplied ;  and  very 
many  items  and  details  of  great  value  to  him  must  be  entirely  omitted. 
While  the  student  in  a  special  field  of  knowledge  may  occasionally  re- 
ceive hints  that  will  be  found  of  interest,  he  will  naturally  be  led  to 
consult  for  fuller  information  the  original  journals  and  special  periodi- 
cals from  which  these  brief  notices  or  abstracts  have  been  compiled. 

The  plan  of  devoting  some  350  pages  of  the  annual  report  to  such  a 
compilation  is  not  designed  to  preclude  the  introduction  into  the  "Gen- 
eral Appendix,"  as  heretofore,  of  special  monographs  or  discussions 
that  may  prove  interesting  to  the  scientific  student. 

Spenoeb  F.  Baibd. 
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ASTRONOMY. 


By  Professor  Edwabd  S.  Holbek, 

Director  of  the  Waahbum  Observatory, 


The  following  record  of  the  progress  of  Astronomy  daring  the  year 
1884  is  in  continuation  of  the  records  for  past  years,  and  it  is  given  in 
essentially  the  same  form.  Abstracts  of  some  of  the  most  important 
papers  of  the  year  are  arranged  under  their  appropriate  heads.  Other 
papers,  equally  important,  have  been  omitted,  since  they  do  not  lend 
themselves  to  condensation. 

To  the  professional  astronomer  these  abstracts  may  serve  as  a  con- 
venient collection  of  notes.  They  are,  however,  primarily  intended  for 
the  large  and  increasing  class  of  those  who  are  interested  in  astronomy, 
but  whose  acquaintance  with  the  subject  is  more  general  than  special. 
The  writer  has  made  free  use  of  reviews,  etc.,  which  have  appeared  in 
the  various  scientific  journals,  more  especially  in  NaturCy  The  Observa- 
ioryy  BuUetin  Aatrofiomique,  SiritiSj  The  Sidereal  Messenger^  The  Athe- 
nawn. 

OONSTBUOTION  OF  THE  HEAVENS;  NEBULAE  HYPOTHESIS,  ETO. 

On  the  distributMn  of  the  stars  in  the  northern  hemisphercj  hy  Prof.  II. 

Seeligeb. 

[abstract.] 

As  is  well  known,  the  Durchmusterung  of  Argelander  contains  the  po- 
sitions and  magnitudes  of  all  stars  visible  in  a  3-inch  comet-seeker,  with 
apower  of  10,fiK)m  tlu)  north  pole  to  — 2°  declination.  Professor  Schoen- 
feld  has  completed  a  similar  Durchmusterung  from  — 2^  to  — 23^  which 
is  not  yet  published.  The  stars  of  these  lists  are  between  the  1.0  and  9.5 
magnitudes  (the  last  approximate  only).  In  1869  von  Littrow  had  the 
stars  of  the  northern  D*.  M.  counted  by  magnitudes  and  by  declination. 
That  is,  he  had  the  zones  of  1^  wide  in  declination  counted,  so  as  to  ex- 
hibit the  number  of  stars  of  each  tenth  of  a  magnitude.  Unfortunately 
he  did  not  separate  the  stars  so  as  to  exhibit  the  numbers  in  right  as- 
cension also,  as  he  might  easily  have  done.  Professor  Seeliger,  of 
Munich,  has  just  completed  a  count  of  this  kind.  He  was  led  to  do  this, 
he  says,  because  there  was  no  such  count  in  existence,  and  one  was 
i^eedeclf    It  is  clear  tbt^t  a  kind  of  astronomical "  clearinghouse,''  where 
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accoants  can  be  adjusted,  is  also  needed !  A  count  of  this  kind  exists 
in  MS.  at  the  Bonn  Observatory  (see  Bonn  Obs.,  vol.  v),  but  is  not  ac- 
cessible. The  Washburn  Observatory  prints  in  its  vol.  ni,  the  begin- 
ning of  a  count  of  this  kind  (from  — 2°  to  +  13o),  which  was  stopped 
on  hearing  of  Professor  Seeliger's.  Professor  Seeliger  appears  also  to 
be  unaware  that  Littrow's  count  has  been  rex>eated  by  Mr.  Peirce  {An- 
nals H.  C.  0.,  vol.  IX.) !  With  this  digressicTn,  which  is  not  uninstructive, 
we  return  to  Professor  Seeliger's  important  paper.  He  has  then  counted 
the  stars  of  the  D.  M.  accurately,  and  by  E.  A.  as  well  as  Decl.  and  Mag. 
Instead  of  keeping  magnitudes  down  to  the  tenths,  he  has  wisely  se- 
lected the  following  classes : 

1.  Containing  stars  from  1.0  to  6.5  mags.,  inclusive. 

2.  Containing  stars  from  6.6  to  7.0  mags.,  inclusive. 

3.  Containing  stars  from  7.1  to  7.5  mags.,  inclusive. 

4.  Containing  stars  from  7.6  to  8.0  mags.,  inclusive. 

5.  Containing  stars  from  8.1  to  8.5  mags.,  inclusive. 

6.  Containing  stars  from  8.6  to  9.0  mags.,  inclusive. 

7.  Containing  stars  from  9.1  to  9.5  mags.,  inclusive. 

The  number  of  stars  for  each  20°»  of  B.  A.  and  each  1°  of  Dec.  was 
counted.  These  numbers  have  been  united  into  sums  giving  new  num- 
bers of  stars  in  areas  of  20™  in  B.  A.  by  5^  in  Dec.  The  latter  tables 
are  to  be  printed  by  the  Munich  Observatory. 

Professor  Seeliger's  paper  contains  the  number  of  stars  for  each  area 
of  40™  in  E.  A.  by  5°  in  Dec.,  the  stars  of  each  class  1-7  being  enu- 
merated separately.  There  are,  in  the  northern  sky,  4,120  objects  of 
class  1;  3,887  class  2;  6,054  class  3;  11,168  class  4;  22,898  class  5; 
52,852  class  6 ;  213,973  class  7  ;  314,952  in  all,  besides  126  nebulae,  va- 
riables, etc.  That  is  315,078  in  ^11,  by  Professor  Seeliger's  count.  Ar- 
gelander  gives  315,089.  To  deal  with  this  mass  of  figures.  Professor 
Seeliger  divides  the  sky  into  8  zones.  Zone  1  has  its  center  at  the  north 
pole  of  the  Milky  Way,  and  extends  to  Galactic  Polar  Distance  20^  • 
zone  2  extends  from  G.  P.  D.  20©  to  40°;  zone  3,  from  40©  to  60© ;  zone 
4,  from  60O  to  80O  j  zone  5  (containing  the  Milky  Way  itself)  from  80^  to 
lOOo,  and  so  on  to  G.  P.  D.  140o. 

The  number  of  stars  (of  each  class)  per  zone  is  next  determined;  and 
next  the  number  of  stars  (of  each  class)  in  each  1^  square.  We  may 
quote  the  figures  for  class  1  and  classes  2-7  taken  together : 

Class  1.  Classee  S-7. 

Zone  1 0.15  8.61 

2 0.15  8.95 

3 0.17  11.02 

4 0.21  16.77 

5 0.27  24.60 

6 0.25  18.92 

7 0.16  11.69 

8 ©•12  10.19         ^          T 
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This  table  shows  the  influence  of  the  Milky  Way  most  markedly ;  bat 
if  changed  so  that  the  nnmber  of  stars  in  zone  5  is  always  1.00,  it  be* 
comes  even  more  interesting. 

Class  1.  Classes  2-7. 

Zone  1 0.56  0.35 

2 0.67  0.36 

3 0.64  0.45 

4 0.79  0.68 

5 1.00  1.00 

6 0.91  ^77 

7 0.57  0.47 

8 0.43  0.41 

If  we  call  these  last  numbers  D,  and  if  we  form  1=^,  these  numbers 
may  be  called  the  gradients  (G),  expressing  the  rapidity  of  increase  of 
number  of  stars  as  we  approach  the  Milky  Way.    The  values  of  G  are — 


Glass  1... 

...0.36 

Glass  5... 

...0.44 

2.., 

...0.48 

6... 

...0.46 

3... 

...0.42 

7... 

...0.46 

4... 

...0.47 

.8... 

...0.62 

Classes  2-7, 

0.50. 

It  thus  appears  probable  that  G  is  greater  for  the  fainter  stars,  but 
not  so  much  greater  as  has  been  commonly  supposed.  For  stars  of 
the  mags.  1, 2, 3,  and  of  the  mags.  4, 5, 6,  G  results  0.14  and  0.19.  These 
numbers  show  an  important  difference  between  the  bright  and  the  faint 
stars.  If  we  were  allowed  to  assume  that  stars  even  fainter  than  9.5 
would  continue  to  show  the  constant  gradient  that  these  show  it  would 
follow  that  our  stellar  system  was  not  to  be  considered  as  a  flat  disk, 
bat  rather  more  or  less  spherical,  with  the  stars  concentrated  near  its 
medial  plane  (the  Milky  Way). 

The  author  next  proceeds  to  compute  the  center  of  gravity  of  each 
class  of  stars,  and  its  position  is — . 


(?) 


Class  2 E.  A.  =5  25*^  30°»  Dec.  +  790.5  0.68 

3 22  32  +81  .6  0.68 

4 23  10  +79  .7  0.66 

5 23     7  +79  .3  0.53 

6 23    9  +78  .3  0.51 

7 24  14  +77  .3  0.61 

The  last  column  gives  the  ratio  ^  for  each  class ;  where  E  is  the  dis- 
tance of  the  center  of  gravity  of  all  stars  of  the  class,  r  that  of  any  star 
of  that  class. 

The  full  interpretation  of  these  numbers  can  only  be  made  whei\ 
S.  Mis.  33 11 
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Schoonfeld's  D.  M.  is  published.  Certain  further  conclusions  may  also 
be  drawn  from  the  author's  figures.  This  paper  is  the  most  impor- 
tant which  has  appeared  on  this  very  interesting  question  since  the  pub- 
lication of  Dr.  Gould's  Uranometria  Argentina, 

ASTRONOMICAL  CONSTANTS. 

New  investigations  on  the  constants  of  precession. — In  one  of  the  last 
meetings  of  the  "  Kiederrheinische  Gesellschaft  fiir  Natur  und«Heil- 
kunde,''  Dr.  Schoenfeld  presented  a  lately  published  article  by  Dr.  F. 
Bolte,  entitled  "  Invesfeations  on  the  Constants  of  Precession,  based 
upon  the  Star  catalogues  of  Lalande  and  Schjellerup."  The  writer 
here  makes  the  first  attempt  to  take  into  consideration  the  systematic 
proper  motion  of  the  fixed  stars  in  the  determination  of  these  important 
constants ;  while  up  to  this  time  those  parallactic  changes  of  star  posi- 
tions, at  most,  have  been  considered  which  are  due  to  th^  motion  of  the 
solar  system.  Such  systematic  proper  motions  may  be  of  different 
kinds,  but  the  most  obvious  assumption  is  that  they  occur  in  planes 
which  are  but  slightly  inclined  to  the  plane  of  the  Milky  Way.  This  is 
the  idea  that  the  writer  has  adopted,  and  he  has  applied  it  to  the  3,300 
stars  common  to  the  above  mentioned  catalogues,  supplementing  a 
treatise  of  Drey er's,  in  which  the  latter  discusses  the  E.  A.'s  of  these 
stars,  by  considering  their  declinations  at  Hhe  same  time.  The  result 
for  the  precession  is  a  very  good  substantiation  of  Struve's  constant, 
now  so  commonly  used  in  our  almanacs ;  as  to  the  assumed  common 
motion  of  the  stars  however,  the  result  is  an  entirely  negative  one,  for 
its  value,  determined  as  0^^4  per  century,  is  much  less  than  its  probable 
error. 

The  speaker  touched  upon  various  possible  explanations  of  this  in- 
teresting result,  particularly  this :  That  the  attraction  of  the  Milky 
Way  upon  the  individual  stars  may  be  counteracted  by  the  attraction 
of  the  nebulae  which  are  mostly  thickly  clustered  about  the  poles  of  the 
Milky  Way. — From  Sirius^  February,  1884. 

CATALOGUES  OF  STABS. 

Progress  ofthezoneohservations  of  stars  1-9  mag.  of  the  German  Astro- 
nomical Society. — Kasan  ;  Zone  80O-75o.  The  printing  is  begun  and  it 
gives  the  star  places  reduced  to  the  beginning  of  the  year.  The  reduc- 
tion to  1875  is  still  to  be  made. 

Dorpat :  Zone  75O-70o ;  and  Christiania  :  Zone  70O-66o.  The  work 
for  these  zones  is  nearly  completed. 

BelsingforS'  Gotha :  Zone  650-^5o.    The  printing  is  well  advanced. 

Cambridge  (U.  S.) :  55o-50o.  The  printing  has  begun ;  the  work  of 
reduction  to  1875.0  is  about  half  done.  A  certain  number  of  stars  re- 
quire reobservation.  The  probable  errors  of  a  position  are  about  0».08 
.and  0'^8. 
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B(mn :  Zone  50O-40o.  The  observations  are  not  yet  finished,  although 
near  to  completion.  The  mean  difference  of  R.  A.  of  a  star  from  two 
observations  is  about  0^08  and  l^M.  Investigations  of  the  effect  of  the 
magnitude  of  a  star  on  its  deduced  £.  A.  show  a  difference  (faint  minus 
bright)  less  than+0.H)08  in  the  mean. 

Idind :  Zone  40o-35o.    The  work  is  nearly  completed. 

Ley  den  :  Zone  35o-30o.    The  observations  are  finished. 

Cambridge  (England):  Zone  30O-25o.  Thirty-eight  thousand  Qye  hun- 
dred and  fifty  nine  observations  have  been  made  from  1872  to  1883. 
Three  hundred  and  eighty-four  stars  have  not  yet  been  observed  once; 
614  have  been  observed  only  once;  the  rest  of  the  total  number,  10,691, 
twice  or  oftener. 

Berlin:  Zone  25O-20o.  Dr,  Becker's  observations  are  completed. 
Observations  on  13  nights  of  247  stars  show  that  fainter  stars  are  ob- 
served later  by  0^.007  for  each  magnitude. 

Berlin:  Zone  20o-15o.  Dr.  Auwers  has  long  since  completed  the 
observations.    The  redactions  are  not  completed. 

Leipsic :  Zone  150-5^.  The  observations  are  nearly  completed  for 
the  zone  IS^-lOo,  and  those  for  lOO-So  are  in  progress. 

Albany :  Zone  50-lo.  The  observations  are  completed,  and  the  re- 
ductions very  far  advanced. 

Nikolaieff:  Zone  -f-lo-2o.    The  observations  are  still  in  progress. 

Determining  stars  for  the  southern  zones  of  the  AstronomiscJie  Gesel- 
schaft. — ^These  303  stars  are  being  observed  at  various  observatories, 
as  follows : 

Cape  of  Good  Hope. — The  observations  are  finished  and  each  star  has 
heen  observed  at  least  twelve  times.  The  results  of  observation  are  all 
reduced,  and  for  the  final  publication  there  are  needed  investigations 
of  the  flexure,  the  latitude,  the  refraction,  the  personal  equations  of 
the  observers  depending  (a)  on  the  star's  magnitude,  (b)  on  its  declina- 
tion. The  division  ^rrors  for  each  1°  have  been  investigated.  The  cir- 
cle is  not  reversible.  The  flexure  is  to  be  investigated  by  means  of  col- 
limators made  specially  for  the  purpose  by  Trough  ton  &  Simms.  Each 
collimator  is  furnished  with  a  reversing  apparatus  and  a  level,  and  the 
horizontal  point  can  thus  be  determined,  either  north  and  south.  Com- 
bining these  -horizontal  points  with  nadir-points  will  determine  whether 
the  flexure  is  the  same  looking  north  and  south.  The  latitude  is  to  be 
determined  from  observations  of  circumpolar  stars,  at  both  culminations 
(ahready  observed  in  1880  '81  ^S2  '83).  The  declinations  of  these  stars 
are  to  be  determined  by  observing  their  azimuths  at  greatest  elonga- 
tions B.  and  W.,  with  the  3-foot  theodolite  of  the  India  survey.  South 
stars  culminating  at  zenith-distances,  equal  to  those  of  the  circumpolar 
stars,  are  to  be  observed  by  Talcott's  method.  These  observations  are 
to  be  combined  by  Kapteyn's  method. 

For  the  refraction,  the  Cape  has  observed  a  number  of  north  stars 
(near  the  zjenith  of  Ley  den)  and  zenith  stars  (near  the  UQ4?on  of  Ley - 
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den)  which  have  also  been  observed  at  Leyden.    A  discussion  of  these 
declinations  is  now  in  progress. 

For  eliminating  personal  equation  depending  on  the  direction  of  the 
sliar^s  motion,  each  star  has  been  observed  over  half  the  wires  in  the 
usual  way,  and  over  the  other  half  through  a  reversing  prism. 

All  the  observers  make  the  clock  slower  when  the  stars  move  across 
the  field  from  left  to  right. 

Leyden  Observatory. — Since  1881,  427  observations  have  been  made, 
and  1,124  in  all ;  165  of  the  303.  stars  have  been  observed  once  or  oftener. 

Melbourne  Observatory. — The  observations  will  be  begun  in  1883. 

Sydney  Observatory. — Sydney  also  proposes  to  observe  these  stars. 

Naples  Observatory. — The  observations  will  be  begun  in  January,  1884. 

Washburn  Observatory. --The  observations  were  begun  in  May,  1884, 
and  up  to  January  1,  1885,  1,800  observations  have  been  made  and  are 
completely  reduced.  The  probable  error  of  a  single  decl.  is  0".41.  The 
constant  of  refraction  of  the  Pulkowa  Eefraction.tables  requires  a  cor- 
rection of  +  0".30. 

A  uniform  ephemeris  of  the  clocJc-stars.* — ^A  noteworthy  feature  in  the 
progress  of  our  astronomical  annuals  is  the  rapid  increase  that  has  taken 
place  within  a  few  years  in  the  number  of  the  clock-stars.  This  increase 
seems  to  hav6  been  brought  about  chiefly  by  the  influence  of  the  Berlin 
list  of  539  stars,  which  was  published  for  the  use  of  astronomers  who 
were  engaged  in  observing  the  zones  of  the  northern  heavens.  The 
convenience  of  this  list  for  the  use  of  observing  parties  in  the  field  seems 
to  have  led  to  the  large  increase  that  we  find  in  the  annual  publications. 
For  the  year  1886  the  Nautical  Almanac  gives  the  mean  positions  of  198 
stars,  the  Connaissance  des  Temps  of  316,  the  Berliner  Jahrbuch  of  622, . 
and  the  American  Ephemeris  of  383  stars. 

That  this  great  increase  in  the  number  of  clock-stars  has  some  ad- 
vantages will  not  be  denied,  but,  on  the  other  hand,  there  seem  to  be 
some  disadvantages  that  ought  to  be  considered,  fn  the  first  place  the 
mean  positions  of  the  stars  given  in  the  different  publications  do  not 
agree  as  well  as  might  be  expected  when  the  great  number  of  observa- 
tions of  these  stars  is  taken  into  account  and  the  number  of  years  over 
which  the  observations  are  extended.  These  differences  of  position 
are  indeed  small,  and  their  influence  on  the  observed  positions  of  other 
stars  and  planets  cannot  be  great ;  but  we  have  already  examples  in 
astronomy  of  the  extension  of  such  small  errors  into  large  catalogues  of 
stars  and  of  their  development  into  periodic  errors. 

The  constants  for  the  reduction  of  the  clock-stars  4rom  one  epoch  to 
another,  and  to  apparent  position,  are  now  so  well  known,  and  the 
adopted  values  are  so  nearly  the  same,  that  the  differences  produced  by 
the  various  reductions  are  frequently  neglected ;  but  even  here  it  seeme 
there  is  room  for  improvement.    At  the  present  time  the  values  of  the 
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constants  of  reduction  are  known  to  a  good  degree  of  approximation, 
and  it  oaght  not  to  be  difficolt  for  astronomers  to  unite  on  a  common 
system  of  values  of  t^hese  constants  and  also  on  a  uniform  notation  to  be 
used  in  reductions.  The  great  advancement  in  stellar  astronomy  made 
by  Bessel  in  his  "Tabulaa  Eegiomontanse "  seems  to  have  been  partly 
disregarded  and  lost,  and  his  methods  for  bringing  the  labors  of  many 
observers  into  harmony,  and  of  making  them  all  tend  towards  the  ad- 
vancement of  the  science,  have  sometimes  been  overlooked  and  for- 
gotten. 

Again,  if  a  large  list  of  clock-stars  is  at  hand,  the  astronomer  is  apt 
to  make  his  work  purely  differential.  In  many  cases  this  may  be  his 
best  course,  but  such  work  would  be  more  easily  reduced  and  compared 
if  it  could  all  be  referred  to  a  common  system  of  clock-stars.  The  com- 
putation of  systematic  errors  would  not  be  ajvoided,  but  the  work  would 
be  made  easier  and  more  certain. 

In  order  to  obtain  an  extensive  and  convenient  ephemeris  of  the  clock- 
stars, suitable  for  general  use,  it  would  be  better  to  make  such  a  work  a 
special  publication.  In  this  way  the  adoption  of  the  mean  positions  of  the 
stars  and  the  selection  of  the  constants  of  reduction  and  the  system  of 
notation  could  be  brought  under  the  direction  of  one  office.  The  wo^k 
should  be  so  elaborate  that  the  apparent  position  of  a  star  could  be  in- 
terpolated with  ease  and  certainty  for  any  time,  but  even  with  such  an 
extension  the  cost  of  publication  would  not  be  great.  I  hope  that  the 
Astronomische  Gesellschaft  may  be  willing  to  undertake  a  work  of  this 
kind.     (A.  Hall,  Wa^hingtouj  1884,  May  30.) 

Positions  of  polar  stars. — Vols,  i  and  ii  of  the  Annals  of  the  Observ- 
atory of  Kiew  are  largely  devoted  to  the  observations  nrade  of  a  con 
siderable  number  of  circumpolar  stars  with  the  object  of  forming  a 
standard  set  of  places.  These  two  interesting  volumes  cannot  be  epito- 
mized here,  but  reference  may  be  made  to  a  very  complete  review  of 
them  in  the  Bulletin  AstronomiquCy  vol.  i,  p.  139,  by  M.  Callandreau. 

SchoenfeWs  Durchmusterung^from—^P  to— 23o. — At  the  Vienna  meet- 
ing of  the  German  Astronomical  Society,  Dr.  Schoenfeld  gave  an  ac- 
count of  the  progress  of  his  work  since  the  Strassburg  meeting. 

699.3  hours  of  E.  A.  with  363,351  star- positions  have  been  observed. 
The  principal  catalogue  now  coutains  113,706  stars  between  — 2^  and 
-230  and  1,161  stars  near  these  limits.  In  Irl^S  L  6.,  from  9^  0°^  to  6»> 
0",  the  work  is  completed.     (This  work  is  now  done;  1885.) 

It  is  expected  to  begin  the  printing  of  the  principal  catalogue  in  May 
or  June,  1884.  Probably  some  40,000  stars  brighter  than  9.1  mag.  exist 
in  the  region. 

Greenwich  catalogue  of  stars, — ^The  volume  of  Greenwich  Observations 
for  1882  has  been  published.  It  was  mentioned  in  the  Astronomer 
Royal's  report  to  the  board  of  visitors  that  this  had  been  passed  for 
press  early  in  May.  It  is  the  first  volume  relating  to  a  year  of  which 
the  work  was  wholly  under  the  direction  of  Mr.  Christie,  as  Sir  George 
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Airy  resigned  on  the  15tli  of  August,  1881.  In  his  report,  alluded  to 
above,  Mr.  Christie  stated  that  the  next  great  catalogue  of  stars  formed 
from  the  Greenwich  observations  would  not  be  commenced  until  after 
the  end  of  next  year,  as  it  wa  ;  intended  to  make  it  embrace,  like  the 
preceding,  the  stellar  work  of  nine  years,  ending  with  that  of  1885,  as 
the  last  included  the  observations  of  1876. 

New  catalogues  of  stars, — The  Armagh  Observatory  is  preparing  for 
^he  press  a  second  Armagh  catalogue  of  about  3,000  stars,  most  of  which 
have  been  observed  from  three  to  five  times  with  the  mural  circle. 

The  Washburn  Observatory  will  print  in  its  vol.  in,  now  in  press,  a- 
catalogue  of  1,001  southern  stars,  observed  by  Professor  Tacchini  in 
1867,  '68,  '69,  and  reduced  by  Eev.  Father  Hagen,  S.  J.,  and  Professor 
Holden. 

Catalogue  of  6,000  stars, — ^Professor  Schering  writes  that  the  Gottin- 
gen  catalogue  of  6,000  stars  is  in  procej*s  of  preparation  for  printing. 
For  account  of  it  see  Gottinger  Nachrichten^  1864,  July  13. 

PARALLAX  OF  STARS. 

ParalluX'hunting  at  Bunsinlc.* — For  some  years  past  Professor  Ball 
has  employed  the  south  refractor  of  the  Dunsink  Observatory  in  mak- 
ing a  systematic  Search  for  stars  with  a  large  annual  parallax.  The 
third  part  of  the  Observations  contains  the  results  of  measures  of  42 
objects  selected  for  this  purpose,  and  the  volume  now  before  us  contains 
the  observations  of  368  additional  objects. 

In  making  out  a  working  list  of  stars  suitable  for  examination.  Pro- 
fessor Ball  has  been  guided  by  various  considerations.  Of  course  stars 
with  large  proper  motion  would  be  naturally  included,  though  the  pre- 
sumption of  nearness  founded  on  great  proper  motion  can  hardly  be 
said  to  be  justified  by  the  results  of  observation.  Many  red  stars  and 
variable  stars  have  been  put  on  the  working  list.  It  has  been  sug- 
gested by  Mr.  Stoney  that  some  of  the  former  may  owe  their  color  to 
being  very  small,  and  therefore  very  close  to  us.  There  is  also  reason 
to  believe  that  some  of  the  variable  stars  are  really  very  small,  and  that 
therefore,  as  we  see  them,  they  must  be  comparatively  near  us. 

Several  other  stars  have  also  been  included,  which  were  chosen  on 
different  grounds. 

In  the  reconnoitering  observations  carried  out  by  Professor  Ball  every 
object  is  observed  twice.  The  first  observation  is  made  when  the  star 
Is  at  one  of  the  extremities  of  the  major  axis  of  the  parallax-ellipse,  the 
second  observation  is  made  after  an  interval  of  six  months,  when  the 
star  has  moved  to  that  part  of  the  parallax-ellipse  which  is  at  the  other 
extremity  of  the  major  axis.  The  observation  consists  in  the  measure- 
ment of  the  distance  and  position  angle  of  the  object  under  examination 

*  Astronomical  Observations  and  Researches  made  at  Dunsink.    Fifth  part,  Dnblin, 

1884. 
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with  regard  to  a  suitable  comparison  star,  which  for  the  telescope  and 
micrometer  used  should  not  be  more  than  300''  distant  from  the  star 
whose  parallax  is  to  be  examined,  and  not  fainter  than  the  10th 
magnitude. 

By  comparing  the  two  observations  referred  to  above  it  can  be  de- 
termined whether  the  object  under  examination  has  a  parallax  of  any 
considerable  amount  or  not.  Of  course  it  would  have  been  preferable 
to  make  the  observations  at  times  when  the  effect  of  parallax  on  the 
relative  positions  of  the  star  under  examination  and  the  comparison 
star  would  be  greatest  j  but  the  determination  of  these  times  would 
have  entailed  some  additional  labor,  and  Professor  Ball  has  been  satis- 
fied with  the  simpler  process  described. 

Whenever  the  observations  have  suggested  the  existence  of  a  meas- 
urable parallax,  the  objects  have  been  observed  again,  and  when  neces- 
sary a  complete  series  of  observations  has  been  made. 

As  might  be  expected,  the  results  of  the  present  work  are  mainly  of 
a  negative  character;  still  the  observations  will  be  useful  to  future  par- 
allax seekers,  and  are  also  valuable  as  a  small  instrument  of  that  com- 
plete survey  of  the  heavens  which  is  still  a  desideratum.  The  observa- 
tions are,  however,  sufficient  to  enable  us,  in  Professor  Ball's  opinion,  to 
assert  that  the  parallax  of  these  stars  is  certainly  less  than  a  second  of 
arc,  and  most  probably  less  than  half  a  second  of  arc.  It  is,  of  course, 
possible  that  no  star  in  the  heavens  has  a  parallax  larger  than  a  second. 
Professor  Ball  somewhat  naively  remarks  he  often  thinks  that  there 
certainly  is  not.  It  must,  however,  be  remembered  that  comparatively 
very  few  stars  have  been  examined  with  this  object  in  view,  and  the 
induction  is  founded  on  really  a  very  small  number  of  instances. 
Professor  Ball's  parallax-hunting  is  therefore  a  class  of  work  which 
OQght  to  be  done,  and  it  is  most  satisfactory  to  find  that  it  is  being  done 
80  skillfally  and  well. 

In  the  pre,sent  volume  there  are  also  included  some  positive  fruits  of 
Professor  Ball's  work,  viz,  determinations  of  the  parallax  of  61  (B) 
Cygni  (from  difterences  of  declination),  of  Groombridge  1618,  and  of  6 
(B)  Cygni.* 

The  following  are  the  results : 


star. 

• 

Mami. 
taSe. 

Parallax. 

Magni- 
tude  of 
compari- 
son star. 

•l(B)07Ciii - 

6.9 
6.8 
6.5 

+  0".  4676  rtO".  0321 
--0".322    ±0''.023 
4-0".  482   ±0''.054 

9.5 

GrUini^.;;;;;;....;. 

8.8 

6(B)  Cygni    

10  5 

These  three  stars  have  large  proper  motions. 

As  these  determinations  have,  we  believe,  been  previously  published 

*Flam9t€ed'8  6  Cygni  is  B  of  that  constellation ;  the  star  here  referred  to  is  Groom- 
bridge  2789,  and -the  appellation  **{y  Cygni"  is  taken  from  Bode. 
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in  scientific  periodicals,  tliey  need  not  be  further  alladed  to  here.  We 
may,  however,  point  out  that  the  series  of  measures  of  61  (B)  Cygni 
alluded  to  on  page  159  as  having  been  made  at  Moscow  between  X863, 
May  16,  and  1866,  October  13,  and  published  in  AnnaJes  de  PObservataire 
de  Moscowj  vol.  vn,  1  livraison,  page  79  et  «eg.,  have  been  reduced  by 
M.  Socoloff  {loc.  citj  vol.  viii,  2  livraison),  who  finds — 

From  measures  of  distance, 

parallax  of  61  Cygni  =  +  0''.4698±(K'.0660. 

From  measures  of  position, 

parallax  of  61  Cygni  =  +  0''.4222±(K'.0342. 

From  combination  of  measures, 

paraUax  of  61  Cygni  =  +  0^^.4330  ±(K'.0291. 

The  observations  were  made  by  Schweizer,  Struve's  comparison  star 
(9.4  mag.)  being  used. — A.  M.  W.  D.,  "  The  Observatory/^  November, 
1884,  p.  336. 

From  a  report  of  a  lecture  by  Dr.  Gill  on  stellar  parallax  the  following 
is  extracted : 


Parallaxea  of  stars  which  have  been  determined  in  the  northern  heavene  with  considerable 

accuracy. 


Name  of  star. 

Magni. 
tnda. 

Proper 
motion. 

ParaUax. 

61  Cygni '. 

6 
? 

n 
5.14 
4.75 
0.10 
2.81 
4.40 
1.27 
1.87 
0.31 
1.0 
2.43 
7.06 
2.09 
1.88 

0.60 

Lalanoe  21185 

0.50 

a  Taari 

0.52 

84  Oroombridse 

0.29 

Lalande  21268 

0.26 

AOo  17415 

0.25 

<r  DracoDia - 

0.25 

a  Lyre 

0.20 

p  Ophinchi 

0.17 

iBSotia : ..........:...........;:....:;:::.:::.:::..;....... 

0.13  t 

Groombridge  1830 

0.00 

Bradley  3077 

0.07 

85Pega8i 

0.06 

Besults  of  recent  researches  on  the  parallax  of  stars  in  the  southern  hemisphere. 


Nameof  atar. 


Obaenrer.* 


aCentanri G.  &E.  1 

Siriua G.  &E.  1 

Laoaille  0852 : G.^  7» 

tindi G.  &E.  6j 

otEridani G. 

«Erldani E. 

<Tuoane E.  4 

Canopas E.  1 

^Centaarl G.  1 


1 

I 


8.67 
1.24 
6.95 
4.68 
4.10 
8.03 
2.05 
0.00 


Parallax. 
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0.28 

0.22 

0.17 

0.14 

0.06 
Insensible. 
Insensible. 


S  o  « 

llll 

5Sa5 

00 


4.86 

a6 

1L6 
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<<Time  does  not  permit  tne  to  go  into  more  detail  as  to  each  of  these 
separate  results,  full  of  interest  though  they  are,  and  each  of  them  rep- 
resenting months  of  labor. 

'^My  object  now  is  to  generalize,  to  point  out  the  conclusions  that  must 
be  drawn  from  this  table  and  to  see  what  are  the  broad  lessons  that 
it  teaches  us. 

^^A  glance  is  sufficient  to  show  that  neither  apparent  magnitude  nor 
apparent  proper  motion  can  afford  a  definitive  criterion  of  the  distance 
of  any  fixed  star— that  different  stars  really  differ  greatly  in  absolute 
brightness  and  in  absolute  motion. 

<'  The  great  cosmical  problem  that  we  have  to  solve  is  not  so.  much  what 
is  the  parallax  of  this  or  that  particular  star,  but  we  have  to  solve  the 
much  broader  questions — 

<'  1.  What  are  the  average  parallaxes  of  stars  of  the  first,  second,  third, 
and  fourth  magnitudes,  compared  with  those  of  fainter  magnitude  f 

"2.  What  connection  does  there  subsist  between  the  parallax  of  a  star 
and  the  amount  and  direction  of  its  proper  motion,  or  can  it  be  proved 
that  there  is  no  such  relation  or  connection  T 

"With  any  approximate  answer  to  these  questions  we  should  probably 
be  able  to  determine  the  law  of  absorption  of  starlight  in  space,  and  be 
provided  with  the  data  at  present  wanting  for  determining  with  more 
precision  the  constant  of  precession  and  the  amount  and  direction  of  the 
solar  motion  in  space.  And  who  can  predict  what  hitherto  unknown 
cosmical  laws  might  reveal  themselves  in  the  course  of  such  an  investi- 
gation f 

"It  is  important  to  consider  whether  such  a  scheme  of  research  is*one 
that  can  be  realized  in  the  immediate  future,  or  one  that  can  only  be 
carried  to  completion  by  the  accumulated  labors  of  successive  astron- 
omers. 

"I  have  very  carefully  considered  this  question  from  a  practical  point 
of  view,  and  I  have  prepared  a  scheme,  founded  on  the  results  of  my 
past  experience.  I  have  submitted  that  scheme  for  the  opinion  of  the 
most  competent  judges,  and  in  their  opinion,  as  well  as  my  own,  the 
work  can  l^  done,  with  honest  hard  work,  for  one  hemisphere,  within 
ten  years.  I  have  offered  to  do  that  work  for  the  southern  hemisphere 
with  my  own  hands,  and  a  proposal  for  the  necessary  instruments  and 
appliances  is  now  under  the  consideration  of  my  lords  commissioners  of 
the  admiralty.  I  need  hardly  add  that  in  this  matter  I  look  confidently 
for  that  complete  consideration  and  that  efficient  support  which  I  have 
never  failed  to  receive  at  their  hands  since  I  have  had  the  honor  to 
serve  them. 

"The  like  work  will  be  undertaken  for  the  northern  hemisphere  by  my 
friend,  Dr.  Blkin,  who  is  now  in  charge  of  the  heliometer  at  Yale  Col- 
lege, in  America.  It  is  at  present  the  finest  instrument  of  the  kind  in 
the  world. 

"I  most  earnestly  trust  that  we  may  be  granted  health  and  strength 
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for  this  work,  and  that  no  unforeseen  circumstances  will  prevent  its  com- 
plete accomplishment."    (Nature.) 

DOUBLE  STABS. 

^^Mr.  Burnham^a  double-star  measures. — The  recently  published  vol- 
ume of  the  Memoirs  of  the  Royal  Astronomical  Society  contains  a  further 
series  of  measures  of  double  stars  by  Mr.  S.  W.  Burnham,  made  with 
the  18-inch  refractor  of  the  observatory  at  Chicago.  This  series  com- 
prises measures  of  151  double  stars  discovered  by  this  eminent  ob- 
server, which  brings  up  the  number  of  such  objects  discovered  by  him 
during  the  last  ten  years  to  no  fewer  than  1,013,  amongst  which  are  in- 
cluded some  of  the  most  interesting  stars  of  this  class;  also  measures  of 
a  selected  list  of  double  stars,  770  in  number^  made  chiefly  in  the  years 
1879  and  1880,  with  an  appendix,  the  results  of  observations  of  several 
objects  as  late  as  the  middle  of  the  past  year.  Every  one  who  is  in- 
terested in  this  branch  of  astronomical  science  will  read  with  much  re- 
gret one  remark  in  Mr.  Burnham's  introduction.  He  writes :  ^  The 
present  catalogue  will  conclude  my  astronomical,  work,  at  lea«t  so  far 
as  any  regular  or  systematic  observations  are  concerned.'  He  expresses 
himself  modestly  respecting  his  own  labors :  ^  In  a  field  so  infinitely 
large,  one  can  accomplish  but  little  at  the  most,  and  how  much,  or  how 
little,  the  astronomers  of  a  few  centuries  hence  can  perhaps  best  decide. 

-  -  -  At  this  time  I  may  venture  to  claim  that  my  work  in  this 
field  has  been  prosecuted  with  some  enthusiasm,  and  for  its  own  sake 
only^  and  that  my  interest  has  not  been  divided  among  several  spe- 
cialities.' 

^<  But  a  higher  estimate  of  Mr.  Burnham's  work  in  this  particular  line 
of  observational  astronomy  to  which  he  has  devoted  himself  may  be 
justly  taken.  To  read  of  the  discovery  of  upwards  of  a  thousand 
double  stars  within  a  limited  period  by  one  observer,  we  might  almost 
suppose  we  were  living  in  the  days  of  Sir  William  Herschel,  when  the 
heavens  were  comparatively  an  open  field,  and  had  not  undergone  the 
wide  and  close  exploration  which  they  had  done  when  Mr.  Burnham 
commenced  his  work.  He  has  had,  it  is  true,  the  advantage  of  instru- 
ments of  the  finest  class,  and,  we  may  believe,  an  unusually  acute 
vision ;  but  he  must  have  exercised  an  extraordinary  and  most  mer- 
itorious amount  of  patience,  perseverance,  and  care  in  the  discovery 
and  accurate  measurement  of  such  a  list  of  double  stars,  and  it  will  be 
gratifying  to  the  astronomical  world  that  such  well-directed  exertions 
have  met  with  so  exceptional  a  success. 

"  Among  the  more  noteworthy  stars  included  in  Mr.  Burnham's  new 
catalogue  (the  fourteenth),  which  may  be  considered  a  continuation  of 
that  published  in  vol.  xliv  of  the  same  Memoirs^  the  following  may  be 
mentioned : 

^'  1.  126  Tauri  {p  1007),  <  a  most  remarkably  close  and  difficult  pair,  one 
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of  the  closest  known ; '  magnitudes  6.0  and  6.2.  With  a  power  of  1,400 
there  was  only  a  slight  elongation. 

'<  2.  £.  A.  G.  346 ;  Mr.  Barnham  thinks  the  principal  star  may  be  va- 
riable,  and  he  is  certainly  correct  in  his  surmise.  Heis  gives  it  as  a 
naked-eye  star  6.°^7,  Oonld  7.™0,  and  it  has  been  several  times  noted 
8™;  while  the  writer  has  recorded  it  as  low  as  9™. 

"  3.  p  117  5  a  star  with  a  proper  motion,  according  to  Argelander,  of 
0'^438;  measures  in  1883  show  a  common  motion  of  the  components; 
their  distance  is  2^^2. 

"  4.  C  Sagittarii ;  detected  by  Winlock,  probably  a  retrograde  motion 
of  225°  in  less  than  fourteen  years;  and  evidently  a  change  of  48^  in 
less  than  three  years,  by  Mr.  Bumham's  measures  alone.  It  is  an  ob- 
ject for  large  instruments  in  the  other  hemisphere. 

"5.  i9  Delphini  (/9 161). — A  very  rapid  binary;  since  its  detection  by 
Mr.  Burnham,  in  1873,  there  has  been  an  increase  in  the  angle  of  about 
180<^,  and  a  diminution  in  distance  from  0'^6  to  0^'.25.  He  thinks  ^it 
may  prove  to  have,  with  the  single  exception  of  d  Equulei,  the  shortest 
period  known.' 

<'  Mr.  Bumham  collects  the  measures  of  d  Equulei,  and  infers  a 
period  of  revolution  of  about  10.8  years.  Measures  should  be  easy 
again  in  1885. 

"  6.  85  Pegasi  (/5  733)  — The  close  pair  was  not  measurable  in  1882 ;  the 
angle  was  about  333o  at  the  epoch  1883.75.  The  mean  annual  niotion 
is  about  120.5,  at  which  rate  the  period  would  be  less  than  thirty  years. 

"  In  the  introduction  to  the  catalogue  will  be  found  references  to  the 
publications  where  the  thirteen  previous  ones  are  to  be  found."  {Nature.) 

MOTIONS  OF  STABS  IN  THE  LINE  OF  SIGHT. 

From  the  Astronomer  Koyal's  report  we  learn  that — 
'^  For  the  determination  of  motions  of  stars  in  the  line  of  sight,  412 
measures  have  been  made  of  the  displacement  of  the  F  line  in  the  spec- 
tra of  48  stars,  91  measures  of  the  h  lines  in  19  stars,  and  two  measures 
of  the  D  lines  in  one  star,  besides  measures  of  the  displacements  of  the 
h  and  F  lines  in  the  spectra  of  the  east  and  west  limbs  of  Jupiter ^  and 
in  the  spectra  of  Venus  and  Mars,  and  comparisons  with  lines  in  the 
moon  or  sky  spectrum  made  in  the  course  of  every  night's  observations 
of  star-motions,  or  on  the  following  morning,  as  a  check  on  the  adjust- 
ment of  the  spectroscope.  Some  preliminary  measures  have  also  been 
made  of  the  F  line  in  the  spectrum  of  the  Orion  Febnla.  The  progress- 
ive  change  in  the  motion  of  Sirius,  from  recession  to  approach,  alluded 
to  in  the  last  two  reports,  is  fully  confirmed  by  numerous  observations 
since  last  autumn,  and  a  change  of  the  same  character  is  indicated  in 
the  case  of  Procyon.  A  discussion  of  the  measures  of  all  the  stars  ob- 
served here,  on  which  I  am  now  engaged,  shows  that  the  results  of  the 
four  periods — 1875,  June, to  1877,  May;  1877,  June,  to  1880,  December; 
1881,  January,  to  1882,  March  10 ;  1882,  March  11 ,  to  1884,  March  31 ;  in 
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each  of  which  the  instrnmental  conditions  were  different — accord  gen- 
erally within  the  limits  of  the  probable  errors,  and  that  there  is  no  sys- 
tematic change  from  recession  to  approach,  so  that  the  presumption 
against  error  arising  from  defectiye  instrnmental  adjustment  apx)ears 
to  be  strong."    {N^ature.) 

PHOTOMETRY  OF  STABS. 

The  new  volume  of  Annals  of  the  Observatory  of  Harvard  College  is 
in  many  respects  the  most  interesting  and  important  of  any  of  them, 
for  it  embodies  the  results  of  three  years'  work  with  an  entirely  new  and 
unique  instrument  in  a  field  hitherto  but  little  explored,  which  Profes- 
sor Pickering,  the  director,  has  made  almost  entirely  his  own  by  the  in- 
vention of  novel  and  ef&cient  apparatus,  and  by  the  energetic  accumu- 
lation, discussion,  and  prompt  publication  of  results. 

The  observations  described  in  this  volume  consist  of  94,476  separate 
measurements  of  the  brightness  of  4,260  stars,  all  those  visible  to  the 
naked  eye  from  the  North  Pole  to  30°  of  south  declination,  and  many 
somewhat  fainter.  They  were  made  by  Professor  Pickering,  the  di- 
rector, aided  by  Messrs.  Searle  and  Wendell,  assistants  in  the  Harvard 
College  Observatory,  using  the  new  meridian  photometer,  devised  by 
the  director. 

With  this  photometer  each  of  the  4,260  stars  was  compared,  when 
near  the  meridian,  with  the  pole  star  on  at  least  three  nights,  and 
many  of  them  on  six  or  more.  In  these  comparisons  both  stars  are 
seen  under  the  same  magnifying  power  and  on  the  same  background,  so 
that  the  differential  effect  of  moonlight  or  twilight  is  eliminated,  and 
any  error  due  to  local  cloudiness  or  haziness  over  one  star  is  sufficiently 
guarded  against  by  the  number  of  different  nights  and  the  repetition  of 
the  observations  where  this  is  suspected.  Two  persons  work  at  the 
same  time,  the  observer  managing  the  pole  star  image  in  the  field  and 
making  the  settings  of  the  eye-piece  Nicol  for  the  four  positions  of 
equal  brightness,  and  the  other  bringing  the  other  star  into  the  field 
by  the  other  prism  and  reading  off  and  recording  the  observer's  set- 
tings of  the  eyepiece.  At  the  beginning,  middle,  and  end  of  each  con- 
tinuous series  of  observations  the  prism  of  tbe  south  objective  was  also 
turned  to  the  pole  star,  and  the  two  images  of  this  were  compared,  in 
order  to  furnish  the  corrections  necessary  on  account  of  unequal  trans- 
parency and  reflecting  power  of  the  two  objectives  and  prisms. 

In  the  preliminary  chapters  of  the  work  are  given  the  details  of  the 
various  methods  employed  to  discover  and  eliminate  all  sources  of  sys- 
tematic error,  and  their  completeness  and  thoroughness  assure  the  pro- 
fessional astronomer  of  the  high  degree  of  confidence  which  can  be 
placed  in  the  results.  Only  a  few  of  the  most  interesting  points  can  be 
noted  here,  and  those  very  briefly.  The  discussion  of  a  long  series  of 
observations  upon  a  list  of  100  circumpolar  stars,  at  upper  and  lower 
culminations,  gives  for  the  co-efficient  of  atmospheric  absorption: 
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0^  X  secant  of  the  zenith  distance,  i.  e»,  a  star  seen  from  the  outside 
of  our  atmosphere  would  appear  a  quarter  of  a  magnitude  brighter 
than  it  does  now  in  the  zenith,  and  half  a  magnitude  brighter  than  at 
60O  from  the  zenith.  The  magnitudes  given  in  the  fiual  catalogue  are 
all  reduced  to  what  they  would  appear  if  the  star  were  seen  in  the 
zenith.  It  would  be  interesting  to  see  some  careful  determination  of 
the  atmospheric  absorption  made  within  the  last  year,  for,  in  the  opin- 
ion of  many  observers,  the  transparency  of  the  atmosphere  and  the 
brightness  of  all  the  stars  have  sensibly  diminished  ever  since  the  red 
sunset  phenomena  following  the  Krakatoa  explosion  in  August,  1883, 
and  by  not  a  few  all  these  effects,  and  the  still  continuing  dirty  pinkish 
red  corona  around  the  sun,  are  attributed  to  Krakatoa  dust  still  over- 
head, though  now  at  a  considerably  lower  level  than  at  first. 

In  all  this  work  the  constancy  of  brightness  of  the  pole  star  was  of 
course  a  much-to-be-desired  condition,  and  this  question  received  very 
careful  investigation,  and  there  seems  to  be  no  doubt  of  its  reality  so 
far  as  photometric  measurements  can  determine.  Besides  the  use  of 
the  long  series  of  observations  upon  the  100  circumpolars,  a  special 
series  of  naked-eye  comparisons  of  Polaris,  with  several  neighboring 
stars  of  nearly  equal  brightness,  was  undertaken  for  this  purpose,  and 
in  connection  with  the  latter  some  very  interesting  results  come  out, 
showing  that  there  is  in  the  Case  of  some  observers  a  very  decided  dif- 
ference (and  very  likely  to  some  extent  with  all)  in  the  apparent  relative 
brightness  of  two  stars  depending  upon  their  relative  positions  right 
and  left  and  up  and  down.  This  had  been  shown  in  the  photometric 
work,  so  that  in  each  comparison  the  two  images  in  the  field  of  the 
photometer  were  reversed  right  and  left  between  the  two  pairs  of  set- 
tiDgs  of  the  Kicol.  It  is  interesting  to  find  that  it  also  affects  naked- 
eye  estimates,  in  spite  of  the  fact  that  in  the  latter  the  endeavor  is  to 
look  steadily  at  one  star  and  then  at  the  other  alternately. 

The  most  important  question  of  all  is  the  scale  of  magnitudes  adopted. 
Professor  Pickering  has  adopted  that  proposed  some  years  ago  by  Pog- 
8on,  the  director  of  the  Madras  Observatory. 

On  this  scale,  then,  we  receive  from  a  sixth-magnitude  star,  which  is 
about  the  limit  of  naked-eye  vision,  just  one-hundredth  part  as  much 
light  as  from  a  first-magnitude  (about  one-fortieth  that  of  a  second,  one- 
sixteenth  that  of  a  third,  three-nineteenths  that  of  a  fourth,  and  two- 
fifths  that  of  a  fifth- magnitude  star).  This  is  the  first  time  that  the 
magnitudes  of  the  stars  have  been  measured'  and  catalogued  on  any 
such  extensive  plan  or  with  any  such  degree  of  accuracy,  and  at  the 
same  time  upon  a  true  geometrical  light-ratio  scale,  and  it  marks  an 
epoch  and  an  entirely  new  starting  point  in  stellar  photometry.  Hith- 
erto there  has  been  much  confusion  in  this  matter,  although  a  pretty 
general  adoption  of  Argelander's  scales  of  magnitudes  has  been  slowly 
meoding  this.  But  the  work  of  Professor  Pickering  must  inevitably, 
from  its  intrinsic  merit,  at  once  replace  all  existing  scales  of  magni- 
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tudes ;  and,  besides,  it  furnishes  the  first  available  data  for  a  rigorous 
comparison  and  reduction  of  all  previous  catalogues  to  a  common  truly 
photometric  scale.  Many  interesting  results  of  these  comparisons  are 
promised  in  part  ii,  some  of  which  were  outlined  by  Professor  Picker- 
ing at  the  September  meeting  of  the  American  Association.  The  bulk 
of  the  volume  is  taken  up  with  chapter  v,  which  contains  the  general 
catalogue  and  its  accompanying  explanations.  This  has  been  more  re- 
cently issued  separately,  under  the  name  of  the  Harvard  Protometr^j 
and  it  should  be  in  the  hands  of  every  professional  and  amateur  astron- 
omer at  once  the  world  over.  In  It  is  condensed  in  remarkably  con- 
venient form  a  vast  mass  of  detailed  information.  Beside  the  results 
of  the  Harvard  photometric  work  with  the  number  of  observations  and 
the  resulting  probable  error  of  the  mean,  uie  given  the  results  of  a 
series  of  eye  estimates  undertaken  specially  to  compare  the  two  methods. 
In  columns  alongside  are  the  corresponding  magnitudes  in  the  four 
principal  standard  catalogues  of  magnitudes,  the  Uranometria  Nova  of 
Argelander,  the  Atlas  Coelestis  of  Heis,  the  Durchmuaterung  of  Arge- 
lander,  and  the  Uranometria  Argentina  of  Gould.  On  the  right-hand 
page  are  the  differences  of  magnitude  between  the  Harvard  Protometry 
and  fourteen  other  catalogues  of  eye  estimates,  and  the  three  photo- 
metric  catalogues  of  Seidel,  Wolff,  and  C.  S.  Peirce,  for  the  compara- 
tively small  number  of  stars  contained  in  these  last ;  also  a  column  de- 
voted to  the  colors  of  the  stars  so  estimated  by  Mr.  W.  S.  Franks,  of 
the  English  Eoyal  Astronomical  Society,  in  a  special  series  of  observa- 
tions for  that  purpose.  Columns  of  reference  numbers  to  the  original 
series  for  each  observation,  and  also  the  residual  of  each  from  the  mean, 
are  given  in  every  case,  so  that  the  whole  results  lie  open  at  a  glance 
all  in  one  place.  In  printing  these  residuals,  a  novel  use  of  type  is 
made,  the  negative  ones  being  in  italics,  thus  saving  the  space  of  plus 
and  minus  signs  and  giving  a  much  better  appearance.  Where  the 
residual  is  greater  than  nine  and  less  than  twenty,  only  the  right-hand 
figure  is  printed,  but  in  heavy -faced  type.  The  volume  is  from  the 
Cambridge  University  Press  of  John  Wilson  &  Son,  and  is  throughout, 
especially  in  the  tables  and  the  catalogue,  a  beautiful  piece  of  typo- 
graphical work. 

PHOTOGRAPHY  AS  A  MEANS  OF  CHARTING  STARS. 

In  a  recent  communication  to  the  Paris  Academy  of  Sciences,  Ad- 
miral Mouchez,  director  of  the  Paris  Observatory,  states  that  MM. 
Henry,  finding  it  almost  impossible,  on  account  of  the  great  number  of 
stars,  to  chart  the  part  of  the  heavens  which  they  have  now  reached 
by  the  methods  heretofore  adopted,  have  had  recourse  to  photography. 
Their  first  attempt  with  a  provisional  apparatus  has  been  so  successful 
that  Admiral  Mouchez  considers  that  the  problem  will  soon  be  solved. 
Proofs  of  plates  taken  with  a  telescope  0™^1G  lu  diameter  and  2™J0.  fo^ol 
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length,  corrected  for  the  photographic  rays,  were  submitted  to  the 
meeting.  Each  plate  contains  a  part  of  the  sky  extending  2^  in  B.  A. 
by  30  in  Dec,  and  contains  about  1,500  stars  from  the  6th  to  the  12th 
magnitude,  i.  e.,  to  the  limit  of  visibility  of  an  instrument  of  the  size 
used.  The  results  have  induced  MM.  Henry  to  undertake  the  construc- 
tion of  a  powerful  instrument  for  this  class  of  work,  and  they  are  now 
engaged  in  corflstructing  an  object-glass  of  0™.34  diameter,  which  will  be 
corrected  for  the  photographic  rays  and  so  constructed  as  to  cover 
clearly  and  without  distortion  the  greatest  possible  space.  In  reference 
to  the  advantages  of  this  method  of  charting.  Admiral  Mouchez  points 
out  that  work  which  ordinarily  takes  several  months  to  perform  can  be 
done  in  a  single  hour.  It  is  considered  that  with  the  new  apparatus 
stars  to  the  13th  or  even  14th  magnitude  will  probably  be  secured. 
(The  Observatory,  October,  1884.) 

Photographic  maps  of  stars, — A  catalogue  of  the  magnitudes  of  600  stars 
situated  in  the  constellations  Auriga,  Gmnini,  and  Leo  Minor,  has  been 
determined  by  the  Eev.  T.  E.  Espin  from  photographs  taken  with  the 
equatorial  stellar  camera  at  the  observatory  of  the  Liverpool  Astronom- 
ical Society.  The  magnitudes  are  compared  with  those  given  in  Arge- 
lander's  Durchmusterung,  with  which,  in  the  large  majority  of  cases, 
they  agree  remarkably  well.  ^' There  can  be  no  doubt,"  says  Mr.  Espin 
(in  the  Observatory  for  September),  "  that  the  photographic  impression 
is  nearly  equal  to  the  eye  magnitude  in  the  case  of  two-thirds  of  the 
stars.  The  other  third  fall  into  one  of  two  classes :  the  bluish  stars  in- 
crease in  magnitude,  while  the  reddish  ones  decrease."  Ko  positive 
evidence  of  fluctuations  of  stellar  light  has  been  obtained ;  in  fact,  of 
the  500  stars  whose  magnitudes  have  been  reduced  from  the  plates, 
only  two  cases  of  possible  variation  have  been  detected.  Attempts 
have  also  been  made  to  photograph  various  star  clusters  and  nebulae. 
The  results  are  very  promising,  but  much  improvement  is  to  be  looked 
for  in  the  practical  working  and  reduction  of  the  plates.    {Athsrumim.) 

COMETS,  METEORS,  ZODIACAL  LIGHT,  ETC. 

Statistics  of  cometic  orbits. — Dr.  Paul  Lehmann,  of  Berlin,  has  reprinted 
a  compilation  with  the  ^bove  title,  which  contains  much  interesting  in- 
Ibrmation  in  a  tabular  form.  Two  hundred  and  ninety-four  cometic 
orbits  are  more  or  less  well  known.  Of  these  221  have  parabolic  orbits, 
and  of  the  elliptic  orbits 

7  have  a  period  from  10,000  to  50,000  years ; 
23  have  a  period  from  1,000  to  10,000  years ; 
6  have  a  period  from  500  to  1,000  years ; 
9  have  a  period  from  100  to  500  years  5 
6  have  a  period  from  50  to  100  years  5 
5  have  a  period  from  10  to  50  years ; 
17  have  a  period  from  —  to  10  years. 
All  the  comets  whose  periods  are  under  10  years  have  direct  motion, 
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and  of  the  28  comete  whose  periods  are  under  100  years,  only  3  have 
retrograde  motion. 

An  interesting  table  of  comets  with  similar  orbits,  which  are  yet  not 
identical,  is  also  given,  and  further  a  table  of  those  comets  which  are 
related  to  each  other  in  groups,  so  that  all  their  orbits  intersect  in  a 
line.    These  comets  may  be  supposed  to  have  had  a  common  origin. 

Definitive  determination  of  comet  orbits. — For  many  years  Dr.  Bruhns 
kept  a  general  outlook  over  the  matter  of  the  definitive  determination 
of  comet  orbits,  and  his  annual  papers  in  the  V,  J.  8.  der  Astron.  OeselL 
were  of  great  value  in  directing  attention  to  the  cases  of  comets  whose 
orbits  needed  attention,  in  indicating  the  sources  from  which  observa- 
tions could  be  taken,  and  by  preventing  unnecessary  duplication  of 
such  work  through  correspondence.  Dr.  Weiss,  director  of  the  Vienna 
Observatory,  has  now  agreed  to  fill  the  same  place,  and  those  intending 
to  occupy  themselves  with  this  branch  of  computation  will  do  well  to 
address  themselves  to  him. 

Periodic  comets, — Several  periodical  comets  are  expected  to  return  to 
perihelion  in  1885.  That  of  Olbers,  discovered  on  the  6th  of  March, 
1815,  has  been  calculated  to  have  a  period  of  somewhat  more  than  seventy 
years,  and  will,  therefore,  probably  appear  again  either  in  1885  or  1886. 
Encke's  comet  was  first  discovered  in  1786,  but  its  periodicity  was  not 
detected  till  1819,  since  which  time  it  has  been  observed  at  every  return, 
at  intervals  of  about  three  and  a  third  years.  It  will  once  more  be  in 
perihelion  on  the  7th  of  March,  1885.  A  comet  discovered  by  Herr 
Tempel  on  the  3d  of  April,  1867,  was  found  to  be  moving  in  an  elliptic 
orbit  with  a  period  of  about  six  years  5  it  was  observed  in  1873  and  in 
1879,  and  another  return  is  expected  to  take  place  in  April  of  the  pres- 
ent year.  Another  comet  of  short  period  was  discovered  by  the  saipe 
astronomer  on  the  27th  of  November,  1869,  but  its  periodicity  was  not 
recognized  until  after  it  had  been  rediscovered  by  Mr.  Swift,  at  Koches- 
ter,  !N".  Y.,  in  1880,  in  consequence  of  which  it  is  usual  to  call  it  Swift's 
comet. .  The  period  is  about  five  and  a  half  years,  so  that  another  re- 
turn to  perihelion  will  be  due  about  the  end  of  this  year )  bat  like  that 
which  must  have  taken  place  in  L875,  it  is  likely  to  pass  unseen,  the 
comet  being  unfavorably  placed  for  observation.  Tattle's-  comet  occu- 
pies a  position  of  its  own  in  having  a  period  amounting  to  about  thirteen 
and  a  half  years.  It  was  first  discovered  by  M^chain,  at  Paris,  on  the 
9th  of  January,  1790,  but  its  periodicity  was  not  detected  until  after 
the  second  discovery  by  Mr.  Tattle,  at  Cambridge,  United  States,  on 
the  4th  of  January,  1858,  when  it  was  found  that  it  must  have  made 
four  unobserved  returns  since  M^chain's  discovery.  It  was  observed 
again  in  the  autumn  of  1871,  passing  its  perihelion  at  the  end  of  No- 
vember, and  another  return  will  be  due  in  the  month  of  July,  1885. 
(AthenoBum.) 

Comet  1867,  IL — M.  Eaoul  Gautier,  of  Geneva,  has  been  investigating 
the  perturbations  produced  by  the  action  of  the  planets  Jupiter,  Saturn, 
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and  Mars  upon  the  motions  of  the  first  periodical  comet  (11,  1867)  of 
Tempel.  The  perihelion  passage  in  the  year  of  discovery  took  place  on 
the  24th  of  May  5  those  on  the  two  subse^iuent  returns  (both  of  which 
were  observed)  on  the  10th  of  May,  1873,  and  the  7th  of  May,  1879,  re- 
spectively ;  but  M.  Gautier  finds  iliat  (he  eli'ect  of  the  disturbances  will 
be  to  delay  the  return  to  peiiheliou  this  year  until  the  end  of  June  or 
the  beginning  of  July.  The  comet  diminished  in  brightness  at  each 
successive  return,  and  is  likely  on  this  occasion  to  be  even  fainter  than 
in  1879.  M.  Gautier  has  published  an  epliemeris  sufficiently  accurate  to 
enable  astronomers  to  find  the  comet  when  it  makes  its  nearest  approach 
to  the  earth.    It  was  first  discovered  on  the  3d  of  April,  1867. 

Bror8en?8  comet  of  short  period. — We  have  not  yet  met  with  any  inti- 
mation that  an  ephemeris  of  this  comefc  for  the  approaching  reappear- 
ance is  being  prepared ;  that  for  the  last  return,  in  1879,  was  furnished 
by  Prof.  L.  E.  Schulze,  of  Dobeln  ;  the  time  of  perihelion  passage  was 
about  eleven  hours  later  than  his  calculation  gave  it.  Disregarding 
perturbation,  the  comet  would  be  again  due  at  perihelion  in  the  middle 
of  September  next,  in  which  case  it  would  be  observable  in  the  two 
hours  before  sunrise,  in  August  and  Stpieinber,  under  somewhat  simi 
lar  conditions  to  those  in  1873.  Supposing  the  perihelion  passage  to 
occur  September  14.5,  the  comet's  position  at  that  time  would  be  in 
about  R.  A.  1540.5  and  N.  P.  D.  76o.2,  the  distance  from  the  earth  1.41. 

Since  the  discovery  of  this  comet  within  one  day  of  perihelion  pas- 
sage in  1846  it  has  been  observed  at  four  returns,  viz,  in  1857,  1868, 
1873,  and  1879.     (Nature.) 

Ihe  great  comet  of  1882. — Professor  Howe,  of  Denver,  Colo.,  notifies 
that  he  has  undertaken  a  definite  determination  of  the  orbit  of  this 
comet,  which  will  doubtless  be  a  work  of  some  labor.  Thus  far  calcula- 
tion appears  to  indicate  that  the  comet  was  moving  in  an  ellipse,  with 
a  period  not  differing  much  from  eight  centuries ;  Kreutz  gave  843, 
Pabritius  823,  Frisby  794,  and  Morrison  712  years  5  the  orbit  of  Fabri- 
tias  depends  upon  the  widest  extent  of  observation.  Between  the  ear- 
liest and  latest  accurate  positions  the  comet  described  an  orbital  arc  of 
340O. 

Those  who  may  have  unpublished  observations  of  position  of  the 
great  comet  of  1882  will  do  well  to  communicate  them  to  Professor 
Howe  forthwith,    (Nature.) 

The  great  comet  of  1882. — In  an  appendix  to  the  Washington  Obser- 
vations^ 1880,  is  an  account  prepared  by  Mr.  W.  0.  Winlock,  on  the  great 
comet  of  1882  as  observed  at  Washington,  first  with  the  9.6inch  and 
snbsequently  with  the  26-inch  refractor.  The  Latest  date  on  which  the 
comet's  position  wa^  determined  is  April  4,  1883.  Micrometrical  meas- 
ures of  the  nucleus  were  made  on  a  number  of  evenings,  and  from  a  plate 
showing  it«  asx>ect  and  formation  between  February  1  and  March  3  the 
difficulty  of  deciding  upon  the  proper  point  for  observations  of  position, 
owing  to  the  existence  of  several  almost  equally  luminous  condensations 
S.  Mis.  33 12  rr^n.a]o 
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in  the  head  of  the  comet,  is  very  apparent.  For  a  similar  reason,  in 
another  plate  the  points  observed  with  the  transit-circle  from  Septem- 
ber 19  to  March  3  are  shown.  There  has  rarely,  if  ever,  existed  a  greater 
need  for  precautions  of  this  natnre,  to  assist  in  the  combination  of  the 
places  ootained  at  various  observatories  for  the  accurate  determination 
of  the  orbit.    {Nature.) 

Comets  of  18^1 

Comet  1S84  I  =  Comet  {b)  1883. 

=  Pons-Brooks's  comet. 
=  Pons's  comet,  1812. 
=  1812  comet. 
Comet  1884  II  =  Comet  (h)  1884. 

=  Barnard's  comet. 
Comet  1884  (Wolf)      =  Comet  (c)  1884. 

[Comet  1884  Spitaler,  May  26.]    (Possibly  a  return  of  Comet  1858  III. 

Lost  after  discovery.    Fo  accurate  obser- 
vations  obtained.) 

A  new  comet  of  short  period. — M.  Schulhof,  of  Paris,  has  lately  ascer- 
tained that  the  observations  of  the  third  comet  of  1858  (a  very  limited 
number)  are  closely  represented  by  an  elliptical  orbit  with  a  period  of 
about  six  years  and  a  half. 

Comet  c,  1884. — When  the  observations  of  the  comet  (c,  1884)  which 
was  discovered  by  Herr  Wolf  at  Heidelberg  on  the  17th  of  September 
had  been  carried  on  for  a  few  weeks  it  bee  a  me  apparent  that  they 
could  no  longer  be  represented  by  a  parabola,  but  that  the  comet  was 
moving  in  an  ellipse  of  short  period.  Its  elements  have  been  computed 
by  Professor  Kiiiger,  of  Kiel,  and  by  Dr.  Zelbr,  of  Vienna,  the  former 
making  the  period  about  2,391,  and  the  latter  about  2,470  days ;  that  is, 
somewhat  more  than  six  years  and  a  half. 

Prof.  H.  C.  Wilson,  astronomer  in  charge  of  the  Cincinnati  Observa- 
tory, has  issued  the  seventh  publication  of  the  observatory,  which  con- 
tains the  observations  of  the  comets  of  1880, 1881,  and  1882,  made  under 
the  direction  of  Prof.  Ormond  Stone  until  June,  1882.  Since  that  time 
the  work  has  been  carried  forward  by  himself. 

Besides  the  ordinary  observations  for  positions,  interesting  physical 
studies  of  the  comets  for  the  three  years  named  are  also  presented. 
The  method  used  in  reducing  and  discussing  observations  of  the  trains 
of  comets  is  that  of  Professor  Bredichin,  director  of  the  Observatory  of 
Moscow.  For  reduction  to  the  plane  of  the  orbit  formulae  found  in  A. 
N.  Nos.  300  and  1172  were  used.  This  publication  also  contains  ten 
full- page  drawings,  showing  interesting  physical  changes  in  nuclei  and 
tails  of  h  1881,  a  and  c  of  1862.  The  notes  that  precede  these  drawings 
are  instructive,  for  tbey  indicate  how  the  new  physical  theories  of 
Professor  Bredichin  stand  the  test  in  relation  to  these  comets. 

The  zodiacal  light, — ^The  current  volume  of  the  Proceedings  of  tim 
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American  Academy  of  Arts  and  Sciences  contains  a  very  valuable  paper 
by  Mr.  A..  Sea^-le  on  the  zodiacal  light,  in  which  he  has  collected  and 
reduced  on  a  uniform  system  the  evening  obsiervations  of-  the  prih- 
cipal  observers  of  tbe  zodiacal  light.  The  points  taken  up  are  the  ap- 
proximate position  of  the  zodiacal  cone  in  the  visible  hemisphere  of  the 
sky,  the  elongation  of  the  vertex,  and  the  latitudes  of  the  northern  and 
southern  boundaries  at  succeesive  elongations  30^  apart.  The  details 
of  more  than  C50  observations  by  Jones,  Heis,  Schmidt,  and  others  are 
exhibited  in  tabular  form,  whilst  their  results  are  conveniently  and  com- 
pletely summarized  in  a  number  of  other  tables  showing  the  monthly 
means,  and  means  for  different  series. 

Mr.  Searle  supports  Jones's  view  that  the  apparent  changes  in  the 
place  of  the  light  should  be  referred  rather  to  the  corresponding  changes 
in  the  place  of  the  ecliptic  in  the  visible  hemisphere  than  to  the  geo- 
graphical position  of  the  observer  in  latitude,  and  regards  it  as  probable 
that  atmospheric  absorption  is  an  important  and,  perhaps,  the  only 
cause  of  the  variations  of  the  zodiacal  light  in  latitude.  But  '^  if  atmos- 
pheric absorption  has  the  importance  here  assigned  to  it,  in  the  study 
of  the  zodiacal  light,  we  cannot  expect  to  determine  the  true  position  of 
the  light  on  any  occasion  by  the  simple  methods  heretofore  in  use.'^ 
Direct  photometric  observations  must  be  made,  or,  failing  these,  ob- 
servers "must  compare  together  different  portions  of  the  light  and  also 
specified  portions  of  the  light  and  of  the  Milky  Way.''  And  the  Milky 
Way  must  itself  be  studied  in  a  similar  systematic  manner.  A  careful 
photometric  inquiry  "  is  indispensable  if  we  are  to  substitute  definite 
knowledge  for  the  vague  information  now  before  us  with  regard  to  '  zo- 
diacal bands,'  the  singular  phenomenon  of  the  '  Gegenschein,'  and  the 
possibly  periodic  variations  in  the  main  body  of  the  zodiacal  light,  as 
well  as  its  apparent  changes  from  hour  to  hour." 

In  dealing  with  this  question  of  the  photometric  observation  of  the 
light,  Mr.  Searle  mentions  the  interesting  fact  that  from  Celoria's  and 
Sir  W.  Herschel's  observations  the  Milky  Way  would  appear  to  be  about 
two  magnitudes  brighter  than  the  mean  brightness  of  the  sky.  On  this 
estimate  the  brighter  parts  of  the  zodiacal  light  would  be  commonly 
three  or  four  magnitudes  brighter  than  the  surrounding  sky. 

Mr.  Searle  remarks  in  conclusion  :  "  It  is  not  my  intention,  on  this 
occasion,  to  discuss  the  probability  of  any  explanation  of  the  zodiacal 
light;  I  have  merely  to  remark  with  regard  to  the  ordinary  meteoric 
theory,  that  it  gains  greatly  in  simplicity  if  we  dispense  with  all  the  im- 
aginary meteoric  bodies  or  rings  with  which  it  has  usually  been  con- 
nected and  retain  merely  the  conception  of  meteoric  dust  diffused 
thronghpat  the  solar  system.  It  may  be  shown  raathematicall.T,  if  we 
regard  the  meteoric  particles  as  solids  reflecting  light  irregularly,  that 
an  appearance  like  the  zodiacal  cone  with  an  indefinite  vertex  would 
tesalt."    [The  Observatory,  Sejftember,  1884,  page  205.) 
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Solar  eclipses. — An  interesting  investigation  respecting  two  ancient 
eclipses  was  commuDicated  by  Herr  Beruhard  Schwarz  to  the  Vienna 
Academy  last  April.  The  first  of  these  eclipses  is  one  referred  to  in  a 
fragment  of  Archiloclms  preserved  by  Stobaeus  {Florilegium  ex,  10). 

Professor  von  Oppolzer  had  already  called  attention  to  this  passage, 
and  suggested  that  it  probably  referred  to  a  solar  eclipse  which  occurred 
on  the  Cth  of  Aprils  B.  C.  648,  in  ordinary  or  historical  chronology  (647 
in  scientific  chronology).  Hferr  Schwarz  has  made  a  very  careful  cal- 
culation of  all  the  solar  eclipses  which  took  place  during  the  life-time  of 
Archilochus,  between  the  years  B.  G.  700  and  640.  Be  finds  that  the 
only  choice  lies  between  an  eclipse  which  was  annular  in  the  Grecian 
Archipelago  in  the  afternoon  of  June  27,  B.  0.  661,  and  the  above, 
which  was  total  in  the  morniug  of  April  6,  B.  G.  648.  The  probability 
is  that  the  eclipse  of  648  is  the  one  mentioned  by  the  poet. 

The  other  eclipse  discussed  by  Herr  Schwarz  is  mentioned  in  an  As- 
syrian inscription  of  Asurbanipal,  to  which  attention  was  directed  by 
Dr.  Jacob  Krall.  The  inscription  may  be  thus  translated :  ^<  In  the 
month  Tammuz  an  eclipse  took  place  of  the  Lord  of  Day,  the  god  of 
light.  The  setting  sun  thereupon  left  off  shining,  and  I  in  like  manner 
put  off  beginning  the  war  against  Elam  during  [here  a  gap  in  the  text] 
days.^  Taking  into  account  all  the  circumstances  here  mentioned,  there 
can  scarcely  be  a  doubt  that  the  eclipse  referred  to  was  the  earlier  of 
the  two  before  mentioned  (June  27,  B.  G.  661),  which,  annular  in  the 
Grecian  Archipelago,  was  visible  as  a  large  partial  eclipse  a  little  before 
sunset  in  Assyria  and  Persia.    (Atliencmm.) 

Transit  of  Venus,  1882. — On  the  occasion  of  the  transit  of  Venus  of 
18^2  the  commission  of  the  Belgian  Government,  under  the  direction 
Dr.  J.  G.  nouzeau,  placed  its  chief  reliance  upon  observations  made 
with  a  new  form  of  heliometer,  in  which,  by  employing  half  objectives 
of  unequal  focal  length,  the  images  of  the  Sun  and  Venns  were  nearly 
equal,  allowing  an  observation  of  the  angular  distance  of  the  centers 
of  these  two  bodies  to  be  taken  by  a  single  measure.  With  instruments 
of  this  pattern,  set  up  in  the  southern  hemisphere  at  Santiago  de  Ghili, 
and  in  the  northern  at  San  Antonio,  Tex.,  a  sufQciently  large  number 
of  measures  were  made  to  afford  a  fair  test  of  the  worth  of  the  new 
method.  The  facility  with  which  this  instrument  can  be  employed  in 
work  of  precision  is  shown  well  enough  by  the  large  number  of  obser- 
vations obtained  at  the  Santiago  station,  where  no  clouds  interfered 
with  the  progress  of  the  measurements.  Doctor  Houzeau  has  completed 
the  discussion  of  the  work  of  the  two  expeditions,  and  the  results  are 
published  as  the  first  fascicule  of  the  fifth  volume  of  the  Annales  de 
VObservatoire  Royale  de  Bruxelles.  The  value  of  the  solar  parallax  which 
he  derives  U  8''.911,  or  about  one-tenth  of  a  second  larger  than  that 
now  regarded  as  the  true  value. 
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8un-spois. — "  Report  to  the  Solar  Physics  Coirpiittee  on  a  Comparison 
between  Apparent  luequalitiesof  Short  Period  in  Sun-spot  Areas  and 
in  Diurnal  Temporatui-e  Ranges  at  Toronto. and  at  Kew.''  By  Balfour 
Stewart,  M.  A.,  LL.D.,  F.  R.  S.,  and  William  Lant  Carpenter,  B.  A.,  B.  Sc. 
Communicated  to  the  Royal  Society  at  the  request  of  the  solar  physics 
committee. 

It  has  been  known  for  some  time  that  there  is  a  close  connection  be* 
tween  the  inequalities  in  the  state  of  the  sun's  surface  as  denoted  bj 
sun-spot  areas  and  those  in  terrestrial  magnetism  as  denoted  by  the 
diurnal  ranges  of  oscillation  of  the  declination  magnet  j  and  moreover 
the  observations  of  various  meteorologists  have  induced  us  to  suspect 
that  there  may  likewise  be  a  connection  between  solar  inequalities  and 
those  in  terrestrial  meteorology. 

This  latter  connection,  however  (assuming  it  to  exist),  is  not  so  well 
established  as  the  former,  at  least  if  we  compare  together  inequalities 
of  long  period.  It  has  been  attempted  to  explain  this  by  imagining 
that  for  long  periods  the  state  of  the  atmosphere  as  regards  absorption 
may  change  in  such  a  manner  as  to  cloak  or  diminish  the  effects  of  solar 
variation  by  increasing  absorption  when  the  sun  is  strongest,  and  di- 
minishing absorption  when  the  sun  is  weakest. 

On  this  account  it  seemed  desirable  to  the  authors  to  make  a  com- 
parison of  this  kind  between  short  period  inequalities,  since  for  these 
the  length  of  period  could  not  so  easily  be  deemed  sufficient  to  produce 
a  great  alteration  of  the  above  nature  in  the  state  of  the  atmosphere. 

The  meteorological  element  selected  for  comparison  with  sun-spots 
was  the  diurnal  range  of  atmospheric  temperature,  an  element  which 
presents  in  its  variations  a  very  strong  analogy  to  diurnal  declination 
ranges; 

It  is  such  a  comparison  that  the  authors  have  made,  their  method  of 
analysis  being  one  which  enables  them  to  detect  the  existence  of  un- 
known inequalities  having  apparent  periodicity  in  a  mass  of  observa- 
tions. A  description  of  this  method  has  already  been  published  in  the 
Proceedings  of  tJie  Royal  Society  for  May  15,  1879.  The  comparison  was 
made  by  this  method  between  sun-spot  observations  extending  from 
1832  to  1867,  inclusive,  Toronto  temperature-range  observations  ex- 
tending from  1844  to  1879,  inclusive,  and  Kew  temperature-range  ob- 
servations extending  from  1856  to  1879,  inclusive.  The  following  con- 
elusions  were  obtained  from  this  comparison : 

1.  Sun-spot  inequalities  around  twenty  four  and  twenty-six  days, 
whether  apparent  or.  real,  seem  to  have  periods  very  nearly  the  same 
as  those  of  terrestrial  meteorological  inequalities  as  exhibited  by  the 
daily  temperature-ranges  at  Toronto  and  at  Kew. 

2.  While  the  sun-spots  and  the  Kew  temperature-range  inequalities 
present  evidence  of  a  single  oscillation,  the  corresponding  Toronto 
temperature-range  inequalities  present  evidence  of  a  double  oscillation. 

3.  Setting  the  celestial  and  terrestrial  members  of  eaolb  individaal 
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inequality,  so  ^is  to  start  together  from  the  same  absolute  time,  it  is 
found  that  the  solar  maximum  occurs  about  ci^rbt  or  nine  days  after  one 
of  thq  Toronto  maxima,  and  the  Kew  temperature-range  maximum 
about  seven  days  after  the  same  Toronto  maximum. 

4.  The  proportional  oscillation  exhibited  by  the  temperature-range 
inequalities  is  much  less  than  the  proportional  oscillation  exhibited  by 
the  corresponding  solar  inequalities.    {Nature.) 

Variations  in  the  Sun^s  diameter, —  A  pamphlet  of  17  pages  by  Dr. 
Hilficker,  of  the  Observatory  of  Neuchatel,  treats  the  3,468  observations 
of  the  Sun  made  by  eight  observers  during  the  years  18C2-83,  with  the 
object  of  determining  whether  the  Sun^s  diameter  varies.  The  meridian 
circle  has  an  aperture  of  115°»°»,  and  a  magnifying  power  of  200  is  used, 
and  each  limb  of  the  Sun  is  observed  on  13  threads,  so  that  these  obser 
vations  are  more  suitable  for  the  purpose  than  many  other  series  which 
have  been  used  for  the  purpose.  Besides  the  Neuchatel  series,  others 
are  quoted,  though  several  papers  on  the  subject  are  not  referred  to. 

Dr.  Hilficker  gives  two  conclusions,  which  he  regards  as  satisfactorily 
proved  by  his  discussion.  These  are  (1)  that  the  variations  in  the 
diameter  of  the  Sun  shown  by  the  Neuchatel  observations  are  real; 
(2)  that  these  changes  depend  upon  the  period  of  the  solar  spots ;  that 
is,  that  the  largest  diameters  coexist  with  the  minimum  Sun-spots,  and 
vice  versa. 

It  will  be  noticed  that  this  conclusion  does  not  agree  with  those  of 
other  discussions,  notably  with  the  very  satisfactory  one  of  Dr.  Auwers, 
based  on  the  results  of  the  observations  of  seven  observatories,  or  with 
the  discussion  of  corresponding  observations  at  Greenwich  and  Wash- 
ington, by  Professors  Kewcomb  and  Holden. 

The  Moon. — Dr.  Th.  von  Oppolzer,  of  Vienna,  has  lately  published  an 
attempt  to  explain  the  discrepancy  between  the  observed  value  of  the 
secular  acceleration  of  the  moon's  mean  motion  and  that  derived  from 
the  mathematical  theory  by  Delaunay  and  Adams.  This  difference  has 
heretofore  been  supposed  to  be  accounted  for  by  the  continued  retard- 
ing action  of  the  tides  on  the  rotational  velocity  of  the  earth ;  but  Pro- 
fessor Oppolzer,  accepting  the  now  generally  believed  pervasion  of  in- 
terplanetary space  by  comminuted  cosmical  matter,  proceeds  to  esti- 
mate the  threefold  action  of  such  matter  on  the  motions  of  moon  and 
earth.  First,  the  masses  of  both  bodies  are  continually  receiving  slight 
increments  from  the  accumulation  of  this  dust  upon  their  surfaces.  Sec- 
ond, a  part  of  this  increment  of  the  moon's  mass  acts  in  such  a  way  as 
to  decrease  its  tangential  velocity.  Third,  the  continued  deposition  of 
cosmical  dust  on  the  surface  of  the  earth  changes  its  rotational  velocity, 
affecting  thus  the  apparent  motion  of  the  moon.  All  these  effects  are 
reduced  to  numbers,  in  the  form  of  co-efficients  of  terms  in  the  moon*d 
mean  longitude  multiplied  by  the  square  of  the  time,  and  by  an  un- 
known quantity  which  represents  the  thickness  of  a  layer  of  cosmical 
ixxAt  which  falls  on  the  surface  of  the  earth  in  a  century.    If  this  latter 
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be  supposed  to  be  2.8  millimeters,  the  entire  discrepancy  in  the  secular 
acceleration  of  the  moon's  motion  disappears.  And  on  the  same  hy- 
potbesis,  tbs  density  of  the  medium  surrounding  the  earth  and  moon  is 
equivaleut  to  tbe  density  of  air  divided  by  3,760,000,000,000.  Dr.  von 
Oi»i)olzei's  paper  will  be  found  entire  in  IS'o.  2673  of  the  Afitronomische 
Kachrichten.    ( The  NatUyti.) 

THE  PLANETS. 

Mercury, — Denning>  in  a  recent  number  of  the  Observatory^  gives  an 
account  of  certain  markings  detected  by  himself  upon  the  surface  of 
Mercury^  in  November,  1883,  from  which  he  deducrs  a  rotation  period 
of  about  twenty-five  hours.  The  value  given  in  onr  textbooks,  and 
provisionally  accepted,  though  with  much  reserve,  is  twenty- four  hours 
five  minutes,  depending  upon  certain  observations  of  Schroeter  and 
Harding,  at  Lilienthal,  early  in  tbe  century.  Schiaparelli,  also,  has  ob- 
served markings  on  the  planet  several  times  during  the  past  two  years, 
and  says  that  ^^  the  rotation  period,  as  usually  adopted,  is  not  exact ;  in 
fact,  is  very  far  from  the  truth";  but  he  does  not  say  whether  he  finds 
the  period  greater  or  less  than  that  assigned  by  Schroeter.  A  memoir 
upon  the  planet  Mercufy  is  expected  soon  to  appear  from  his  pen,  and 
will  probably  add  considerably  to  our  present  knowledge  of  the  planet. 

The  j^wtonieiry  of  Saturn^  ring,* — In  his  ]>aper.  Professor  Seeliger  en- 
ters into  some  investigations  with  the- view  of  pointing  out  the  knowledge 
that  he  thinks  may  be  obtained  with  regard  to  the  construction  of 
Satumh  ring  by  means  of  photometrical  observations  of  the  amount 
of  light  reflected  from  it  at  different  times.  Were  the  ring  a  body  of 
continuous  surface,  the  apparent  intensity  of  its  illumination  would 
(anless,  indeed,  assumptions  were  made  of  an  altogether  improbable 
kind  as  to  its  structure)  be  very  different  in  different  relative  positions 
of  the  Sun  as  well  as  the  ekrth.  Changes  of  this  nature  are  not,  as  a 
matter  of  fact,  indicated  by  observation,  the  apparent  brightness  of  the 
riDg  being  always  nearly  the  same,  and  the  amount  of  light  received 
from  it  would  seem  to  depend  entirely  upon  the  proportion  of  the  whole 
surface  which  is  turned  toward  the  earth,  or  upon  the  angle  of  eleva- 
tion of  the  earth  above  the  plane  of  the  ring.  Hence  Zollner  concluded 
that  Lambert's  law  of  photometry  was  not  applicable  to  this  case.  But 
Professor  Seeliger  shows  that,  under  certain  plausible  assumptions,  the 
observed  effects  are  consistent  with  that  law,  the  extent  of  application  of 
which  can  hardly,  he  thinks,  be  overestimated.  Maxwell  pointed  out, 
twenty-five  years  ago,  from  purely  mechanical  considerations,  that  the 
ring  could  not  be  a  compact  solid  or  fluid  mass,  but  must  consist  of  a 
number  of  separate  discrete  particles  similar  to  those  which  compose  a 
meteoric  stream.  On  this  supposition,  the  observed  photometric  condi- 
tions admit  of  a  simple  explanation,  though  their  full  significance  can- 
not be  worked  out  until  more  accurate  observations  have  been  made 
with  regard  to  the  variation  in  intensity  of  the  light  of  the  ring  at  dif- 
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ferent  times.  Professor  Seeli^er's  hope  is  that  the  investigations  and 
considerations  bronilit  forw.ird  by  hiin,  in  the  ]>aper  before  us,  may  have 
the  effect  of  iutcivsuu^  pliotgrnetric  observers  in  the  subject,  and  in- 
ducing them  to  devote  more  attention  to  it  than  hps  yet  been  done. 
{The  Observatory,  October,  1884.) 

Mass  of  iSafwrn.— From  128  observations  of  Japetus  in  1876, 1876,  and 
1877,  Prof.  A.  Hall  has  determined  the  mean  distance  of  this  satellite 
with  a  very  small  accidental  error.  The  periodic  time  has  been  deter- 
mined by  a  comparison  with  observations  by  the  Herschels.  The  result- 
ing mass  of  Saturn  is  ^xbT'2'  ^^^^  ^^  materially  larger  than  the  masses 
deduced  by  Bessel  (from  Titan)  and  Le  Verrier  (from  perturbations). 

The  figure  of  tlie  planet  Uranus, — Dr.  Seeliger,  director  of  the  Munich 
Observatory,  has  employed  the  lOJ  inch  refractor  (wbich  has  been  re- 
mounted by  the  Repsolds)  in  measures  of  the  disks  of  the  various  plan- 
ets. He  employs  a  total  reflecting  prism  back  of  the  eye-piece,  and  can 
therefore  cause  any  diameter  of  the  planet  to  appear  at  any  angle  with 
the  vertical. 

Measures  of  this  kind  have  been  made  (on  ten  nights)  on  Uramis,  and 
Dr.  Seeliger's  result  is  clearly  against  any  ellipticity  of  tbe  disk. 

In  this  he  disagrees  with  several  late  observers  (Schiaparelli,  Young, 
and  others),  but  agrees  with  the  conclusions  of  Lassell,  Bruhns,  Engel- 
mau,  and  others.  The  question  is  not  settled,  in  any  event,  but  this 
latest  result  is  interesting  specially  on  account  of  the  method  employed, 
which  avoids  a  dangerous  kind  of  constant  error. 

The  aspect  of  Uranus. — At  the  sitting  of  the  Academy  of  Sciences  of 
Paris  on  April  21,  M.  Perrotin  presented  a  note  on  the  aspect  of  Uranus, 
from  observations  made  with  tbe  15-inch  equatorial  at  the  Observatory 
of  Nice.  On  March  18  he  had  remarked,  in  company  with  Mr.  Lockyer, 
a  bright  spot  near  the  lower  limb  of  the  planet,  as  seen  in  the  inverting 
telescope.  Further  observations  showed  that  it  was  near  the  equator 
of  Uranus.  It  was  a  very  difficult  object,  and  much  uncertainty  existed 
as  to  its  exact  position ;  it  was  better  seen  as  it  approached  the  limb. 
It  was  observed  on  April  1  about  11^',  at  the  northern  extremity  of  the 
equatorial  diameter,  and  on  the  next  night  about  10^  40°»,  at  the  south- 
ern extremity;  it  occupied  the  same  position  on  April  7  at  10^30™,  and 
April  12  at  11^  These  observations,  M.  Perrotin  adds,  made  at  the 
limits  of  visibility,  required  very  favorable  conditions,  and  being  aware 
of  the  ])ossibility  of  illusion  in  such  a  case,  he  invites  the  attention  of 
observers  possessed  of  powerful  optical  means,  in  order  to  control  his 
own  impressions.  The  appearance  and  the  indeterminateness  in  the 
duration  of  the  phenomenon  on  April  1,  when  the  images  were  best, 
rather  point  to  a  luminous  belt  than  to  a  single  spot,  which  introduces 
uncertainty  in  the  times  of  the  observations;  with  due  regard  to  this, 
M.  Perrotin  finds  a  fair  agreement  with  the  assumption  of  a  rotation  not 
differing  much  from  ten  hours.  On  Ai)ril  12  Mr.  Tr^pied  was  present, 
and  confirmed  the  impressions  received  by  the  Nice  iistronomer;  he  also 
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remarked  in  the  bright  part  a  coiidensatiorv  which  had  previonsly  es- 
caped notice. 

By  *'diam6tre  equatorial "  we  presume  M.  Perrotin  refers  to  the  di- 
ameter in  the  plane  of  the  orbits  of  the  satellites. 

Urantis. — In  a  note  communicated  to  the  Academy  of  Sciences,  Paris, 
on  Jane  9,  MM.  Henry  stated  that,  observing  on  very  fine  nights  with 
the  15inch  refractor,  they  have  satisfied  themselves  of  the  existence  of 
two  gray  belts,  straight  and  parallel,  and  placed  almost  symmetrically 
with  respect  to  the  center  of  the  disk  of  Urantis^  and  that,  by  measures 
of  their  direction,  they  have  found  an  inclination  of  about  41°  to  the 
orbits  of  the  satellites ;  they  assume  that  the  planet's  equator  is  in  the 
direction  of  the  belts. 

THE  MINOB  PLANETS. 

That  part  of  the  Berliner  Aatronomisches  Jahrhuch  for  1887  containing 
its  specialty,  the  ephemerides  of  the  small  planets  for  1885,  has  been 
issued  in  advance  of  the  publication  of  the  volume.  There  are  approxi- 
mate places  for  every  twentieth  day  of  237  out  of  the  244  now  known, 
with  accurately  calculated  opposition  ephemerides  of  19.  The  most  re- 
liable elements  of  the  orbits  of  these  bodies  to  No.  237,  inclusive,  are 
appended.  Aethra  continues  at  a  distance  of  less  than  1.0  from  the 
earth  until  February  11,  and  if  the  orbit  had  been  more  closely  deter- 
mined, would  have  afforded  a  favorable  opportunity  of  applying  the 
method  of  finding  the  solar  parallax  suggested  by  Professor  Galle,  as 
the  planet  has  been  a  9th  magnitude  at  this  apposition.  JE?t?a,  Steplienia^ 
and  Agathe  also  approach  the  earth  during  the  present  year,  within  her 
mean  distance  from  the  sun ;  on  August  10  Stephenia  will  be  at  a  dis- 
tance of  only  0.76,  magnitude  11  J. 

JEtkra  has  the  least  perihelion  distance  of  the  group,  1.604,  while 
Androfnachey  with  considerable  eccentricity,  has  the  greatest  aphelion 
distance,  4.726 ;  so  that  the  orbits  of  244  planets  extend  over  a  space  of 
3.122,  the  earth's  mean  distance  from  the  being  taken  as  unity.  The 
longest  period  of  revolution  occurs  in  the  case  of  Hilda;  it  is  yet  doubt- 
fiil  which  has  the  shortest  period ;  No.  149,  Medusa^  is  credited  with  it  at 
present,  but  until  his  member  of  the  group  has  been  reobserved  the 
point  is  perhaps  doubtful.  The  most  recently  detected  planet  appears 
to  have  the  shortest  xevolution  next  to  Medusa  judging  from  the  ele- 
ments in  the  last  circular  of  the  Berliner  Jahrbuch.    {Nature.) 

Asteroids  discovered  in  1884. 
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INTEBNATIONAIi  MERIDIAN   CONFERENCE. 

The  full  text  of  the  final  act  of  the  International  Meridian  Conference 
is  given  below,  extracted  from  the  ofl&cial  publications. 

The  President  of  the  United  States  of  America,  in  pursuance  of  a 
special  provision  of  Congress,  having  extended  to  the  Governments  of 
all  nations  in  diplomatic  relations  with  his  own  an  invitation  to  send 
delegates  to  meet  delegates  from  the  United  States,  in  the  city  of  Wash- 
ington, on  the  first  of  October,  1884,  for  the  purpose  of  discussing,  and, 
if  possible,  fixing  upon  a  meridian  proper  to  be  employed  as  a  common 
zero  of  longitude  and  standard  of  time-reckoning  throughout  the  whole 
world,  this  International  Meridian  Conference  assembled  at  the  time 
and  place  designated  ;  and,  after  careful  and  patient  discussion,  has 
passed  the  following  resolutions : 

1.  '<  That  it  is  the  opinion  of  this  Congress  that  it  is  desirable  to  adopt 
a  single  prime  meridian  for  all  nations,  in  place  of  the  multiplicity  of 
initial  meridians  which  now  exist." 

2.  "  That  the  Conference  proposes  to  the  Governments  here  repre- 
sented the  adoption  of  the  meridian  passing  through'  the  center  of  the 
transit  instrument  at  the  Observatory  of  Greenwich  as  the  initial  me- 
ridian for  longitude.'^ 

3.  "That  from  this  meridian, longitude  shall  be  counted  in  two  direc- 
tions up  to  180  degrees,  east  longitude  being  plus  and  west  longitude 
minus.'' 

4.  *'  That  the  Conference  proposes  the  adoption  of  a  universal  day  for 
all  purposes  for  which  it  may  be  found  convenient,  and  which  shall  not 
interfere  with  the  use  of  local  or  other  standard  time,  where  desirable." 

5.  "  That  this  universal  day  is  to  be  a  mean  solar  day ;  is  to  begin  for 
all  the  world  at  the  moment  of  mean  midnight  of  the  initial  meridian, 
coinciding  with  the  beginning  of  the  civil  day  and  date  of  that  merid- 
ian J  and  is  to  be  counted  from  zero  up  to  twenty-four  hours." 

6.  "  That  the  Conference  expresses  the  hope  that  as  soon  as  may  be 
practicable  the  astronomical  and  nautical  days  will  be  arranged  every- 
where to  begin  at  mean  midnight." 

7.  "  That  the  Conference  expresses  the  hope  that  the  technical  studies 
iesigned  to  regulate  and  extend  the  application  of  the  decimal  system 
to  the  division  of  angular  space  and  of  time,  shall  be  resumed,  so  as  to 
permit  the  extension  of  this  application  to  all  cases  in  which  it  presents 
real  advantages." 

The  action  in  the  various  countries  upon  these  propositions,  so  far  as 
it  is  known,  is  as  follows.  It  should,  however,  be  premised  that  no  one 
of  the  Governments  concerned  has  yet  notified  its  decisions  and  that 
the  action  taken  is,  in  a  sense,  unofficial : 

England. — The  Astronomer  Royal  has  ordered  that  the  universal  day 
be  adopted  within  the  observatory  at  Greenwich.  And  the  public  clock 
at  the  gate  in  Greenwich  Park  has  been  set  to  the  new  time,  «.  e.,  back 


Digiti 


zed  by  Google 


ASTRONOMY.  187 

12\  As  an  experimeDt,  a  small  almanac  is  published  in  Nature  in 
the  new  time.  Nothing  has  been  said  of  any  change  In  the  Nautical 
Almanac, 

France. — I^o  oflB6ial  action  has  been  taken,  and  there  is  no  prospect 
that  the  universal  day  will  be  adopted  either  in  the  National  Observa- 
tory or  in  the  computations  of  the  Connaissance  des  Temps, 

Germany, — Professors  Foerster,  Auwers,  and  Tietjen  have  declared 
against  the  universal  day  on  principle,  and  have  announced  that  the 
Berliner  Jahrbuch  will  not  adopt  it.  Professor  Krueger,  the  editor  of 
the  Astronomische  Nachrichienj  is  understood  to  oppose  any  such  change 
as  com tem  plated. 

United  States. — The  policy  of  the  oflScials  of  the  United  States  has 
been  vacillating,  but  the  final  decision  is  to  adhere  to  the  present 
mode  of  reckoning.  According  to  an  official  publication  of  the  Superin- 
tendent of  the  Naval  Observatory,  the  opinion  among  American  astron- 
omers is  against  the  change.  The  superintendent  of  the  American 
Ephemeris  has  practically  announced  that  no  change  will  be  made  in 
the  Ephemeris  before  1900  A.  D. 

A  consideration  of  the  above  statements  leads  to  the  conclusion  that 
the  net  result  of  the  Conference  has  been  the  adoption  of  the  meridian 
of  Greenwich  as  a  prime  meridian  from  which  to  measure  longitudes. 

In  this  connection  it  may  be  of  interest  to  record  that  the  United 
States  has  legalized  the  use  of  "  Eastern  Time^  (the  local  solar  time  of 
the  75th  meridian  W.  from  Gi'cenwich)  in  Washington,  etc.,  and  that 
the  State  of  Connecticut  has  adopted  this  time  as  standard  within  the 
State. 

The  mean  solar  time  of  the  90th  meridian,  "  Central  Time,''  has  been 
made  the  legal  time  within  the  State  of  Wisconsin. 

EEPORTS  OF  OBSERVATORIES,  ETC. 

The  article  "  Observatory  ^  in  the  ninth  edition  of  the  Encyclopaedia 
Britannica  is  from  the  pen  of  Dr.  J.  L.  E.  Dreyer,  director  of  Armagh 
Observatory,  and  formerly  editor  of  Copernicus.  The  article  commences 
with  a  brief  introduction  giving  an  outline  of  the  development  of  ob- 
servatories, from  thedaysof  Hipparchus  to  the  present  time.  A  gazetteer 
of  the  principal  existing  observatories  follows,  in  which  is  given  a  de- 
scription of  the  equipment  and  work  of  each,  as  full  as  space  permits. 
A  number  of  English  private  observatories,  now  discontinued,  are  also 
described,  on  account  of  their  historical  interest  and  the  important  work 
which  has  been  performed  at  many  of  them.  {The  Observatory ,  Sep- 
temberj  1884.) 

Reports  of  English  Observatories. — ^From  the  Monthly  Notices,  E.  A.  S., 
the  following  short  notices  of  the  activity  of  English  observatories  are 
condensed : 

Armagh. — A  permanent  fund  of  $10,000  is  provided,  whose  income 
helps  to  support  the  Observatory.  A  10-inch  Grubb  refractor  is  in 
proii^ess  of  eonstructioB.    The  new  Armagh  catalogue  is  in  thepresft. 
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Di*.  Dreyer  has  printed  (for  private  circulation)  an  historical  acooant 
of  the  Armagh  Observatory  in  a  pamphlet  of  twenty  pages.  The  front- 
ispiece gives  an  antotype  picture  of  the  buildings.  This  account  is  of 
much  interest,  since  the  history  of  the  observatory  extends  from  1791  to 
now. 

Cambridge. — Three  thousand  one  hundred  and  twenty  five  meridian 
observations  have  been  made,  2,4«33  of  which  relate  to  zone  stars  between 
250  and  30°.    Division  errors  have  been  investigated. 

Dunsinsh — The  meridian  circle  is  used  to  observe  stars  between  2° 
and  230  south  declination.    It  is  not  stated  what  list  is  under  observa- 
tion.   It  appears  that  the  observations  are  not  differential  in  declina-* 
tion  since  the  IS^adir  gives  the  zero  of  declination. 

Edinburgh. — Is  pressing  upon  the  Government  the  printing  of  the 
remaining  volumes  of  its  star  catalogue. 

Oldsgow. — Is  observing  a  list  of  proper  motion  stars. 

Keic. — Continues  drawings  of  solar  spots,  and  testing  of  sextants, 
watches,  and  meteorological  instruments,  etc. 

Liverpool — Continues  its  work  on  the  effect  of  temperature  on  chro- 
nometers. 

The  Oxford  University  Observatory. — The  professor  of  astronomy  has 
issued  his  annual  report  to  the  board  of  visitors  of  the  University  Ob- 
servatory. The  attendance  of  students  at  the  lectures  has  been  greater 
than  at  any  previous  time,  and  the  professor  mentions  ^'  the  phenoin* 
enon"  of  the  regular  appearance  of  two  ladies  at  his  lectures  on  the. 
planetary  and  lunar  theories,  at  the  same  time  reminding  the  board 
what  even  the  approximate  mastery  of  such  theory  implies. 

On  the  astronomical  work  of  the  staff  of  the  institution  during  the 
year,  Professor  Pritchard's  report  is  a  most  favorable  one.  He  refers  to 
three  memoirs  on  important  astronomical  questions  which  have  issued 
therefrom,  and  which  have  been  printed  in  the  Memoirs  of  the  Royal 
Astronomical  Society.  These  include  an  extensive  memoir  by  him- 
self on  the  "Photometric  Determination  of  the  Relative  Brightness 
of  the  Brighter  Stars  North  of  the  Equator,"  in  which  his  work  at  Cairo 
is  brought  to  bear,  and  a  memoir  by  the  first  assistant,  Mr.  W.  E.  Plum- 
mer,  on  the  probable  motion  of  the  solar  system  in  space,  the  data  for 
which  depend  upon  Mr.  Stone's  recent  catalogue  of  southern  stars;  it  is 
a  memoir  very  similar  in  character  to  the  well-known  one  by  the  late 
Mr.  Galloway.  Further,  Professor  Pritchard  has  communicated  to  the 
Royal  Astronomical  Society  a  paper,  which  was  read  at  the  last  meeting, 
demonstrating,  as  bethinks,  the  existence  of  small  displacements  among 
the  Pleiades.  Upwards  of  a  thousand  measures  of  the  relative  bright- 
ness of  sturs  were  made,  leaving  about  the  same  number  to  be  made  in 
the  next  year.  This  measurement  of  all  the  naked  eye  stars  from  the 
pole  to  the  equator  will  furnish  a  Uranometria  Nova  OxoniensiSy  and 
Professor  Pritchard  hopes  that  its  publication  may  be  uudertaken  by 
the  University  Press.    The  measures  of  the  Fleiudes  having  been  com 
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pleted,  he  now  intenus  to  devote  himself  to  lunar  work — the  determina- 
tion of  selenographical  longitude  and  latitude  of  a  large  number  of  points 
on  the  moon's  surface  by  means  of  a  valuable  series  of  lunar  photographs 
at  the  observatory.  Reference  is  made,  in  addition  to  the  Pieiades 
work,  to  the  existence  of  measures  of  some  250  stars  in  another  cluster 
made  at  the  observatory  a  few  years  since,  and  to  be  shortly  reduced  and 
published^  the  imrticular  cluster  is  not  indicated  in  the  report,  but  pre- 
sumably may  be  M.  39  in  Cygnus,  described  by  Messier  when  he  ob- 
served it  in  IT  A  as  *'  a  star-cluster  of  1°  diameter."    (N'ature.) 

Radcliffe  Observatory. — Has  made  Over  3,000  transit  circle  observa- 
tions on  the  sun  (103),  moon  (62),  and  stars. 

Savilian.  Observatory. — Is  completing  its  photometry  of  naked-eye 
stars,  and. has  begun  the  triangulatlon  of  the  lunar  surface. 

Temple  Observatory^  Rugby. — Measures  of  double  stars  are  continued. 

Stonyhurst  College  Observatory. — Continues  its  meteorological  work 
and  has  made  281  drawings  of  the  whole  solar  disk  on  257  days.  Atten- 
tion is  paid  to  the  spectra  of  sun-spots,  and  the  protuberances  are  ob- 
served. 

Leyton  Observatory  (Mr.  Barclay's). — Is  about  to  publish  its  volume  V. 

Mr.  Common's  Observatory. — Is  about  to  erect  a  5-foot  reflector  for 
photography  alone.  The  glass  disk  has  been  on  hatid  since  1883  and 
seems  to  be  satisfactory. 

Lord  Crawford's  Observatory. — Vol.  Ill  is  about  to  be  issued. 

Mr,  Crossley^s  Observatory. — Has  been  become  possessed  of  Mr.  Com- 
mon's 3-foot  reflector. 

Lord  Eosse^s  Observatory. — Has  been  employed  in  measures  of  lunar 
radiant  heat  and  in  drawings  of  Jupiter  and  Mars. 

Colonel  Tomlin^s  Observatory. — Has  observed  the  comets  of  the  year. 

Colo7iel  Tupman^s  Observatory. — Has  just  been  equipped  with  an  3|- 
inch  meridian  circle,  a  4^inch  refractor,  and  an  18^-inch  reflector. 

Cape  of  Good  Mope  Observatory. — Its  work  is  elsewhere  described. 

Hong-Kong  Observatory. — Is  chiefly  meteorological  and  for  time-signals ; 
but  will  soon  possess  a  6-inch  equatorial. 

The  V.  J.  8.  der  Astronomischen  Oesellschaft  for  1884  contains,-  as 
usual,  reports  from  the  various  European  observatories.  The  following 
notes  are  condensed  from  these  reports,  and  give  a  connected  account 
of  the  activity  of  the  various  establishments  for  1883  : 

Athens. — The  Sun  was  observed  on  355  days ;  the  Moon  had  534  points 
determined  in  its  topography ;  Jupiter  was  drawn  63  times. 

A  memoir  on  the  comet  of  1882  is  nearly  ready  for  printing  5  39,400 
comparisons  of  variable  stars  were  made. 

Berlin. — Dr.  Becker  has  left  the  observatory  to  take  charge  of  the 
Gotha  Observatory. 

The  Zone  +  20^  to  +  25^  is  finished  so  far  as  observations  are  con- 
cerned. To  determine  the  influence  of  the  magnitude  of  the  stars  on 
the  deduced  B.  A.,  the  transits  of  247  stars  were  observed  on  13  eve* 
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nings,  both  ti  ith  the  fall  objective,  and  through  w:jre  nettings  held  in 
front  of  Ihe  objective,  so  as  to  reduce  their  magnitude  to  a  given  stand- 
ard. It  was  found  that  faint  stars  were  observed  later  by  0».007  per 
magnitude. 

It  is  mentioned  in  this  report  that  two  observers  determined  the 
places  of  240  stars  (using  57  fundamental  stars  for  comparison)  in  four 
nights.  One  observer  made  the  pointings,  the  other  read  the  micro- 
scopes. 

Volume  V  of  the  Berlin  Observations  will  shortly  be  printed. 

The  computing  bureau  has  issued  the  Berliner  Jahrbuch  as  usual,  as 
Well  as  the  two  periodicals.  Circulars  and  Correspondence  regarding  ob- 
nervations  of  planets, 

Bonn, — The  observatory  continues  to  concentrate  its  efforts  on  two 
great  works,  the  2^ne  400  —500,  and  the  southern  Durchmusterung.  In 
the  latter  work  114,615+1,161  stars  have  been  observed.  The  observa- 
tion and  reductions  of  this  work  are  now  completed  and  the  printing 
of  the  catalogue  is  begun. 

Brussels, — The  catalogue  of  E.  Quetelet  is  printed  from  ff*  to  12\ 
The  labors  of  the  observatory  in  spherical  astronomy,  in  physical  as- 
tronomy, and  celestial  mechanics,  as  well  as  in  regard  to  the  transit  of 
VenuSy  1882,  are  described  in  the  report. 

Dresden  (private  observatory). — Baron  v.  Englehardt  continues  at  his 
private  observatory  the  observations  of  minor  planets,  of  comets,  and 
of  nebulae.  Twenty-one  planets  have  been  observed  63  times ;  3  comets 
have  been  observed  43  times ;  47  nebulsB  have  been  observed  95  times. 

Du^seldorf. — In  1883,  18  planets  have  been  observed  49  times;  since 
1847, 144  planets  have  been  observed  1,151  times. 

Six  asteroid  orbits  are  computed  yearly. 

Frankfort  on-the  Main  {private  observatory), — Herr  Eppstein  has  made, 
since  1881,  444  gauges,  containing  8,332  stars  in  113  positions  on  23 
nights.    In  all,  about  47,000  stars  in  2,426  fields  in  774  positions. 

iSun-spot  observations  are  also  regularly  made  by  Herr  Eppstein. 

Geneva, — The  10  inch  equatorial  has  been  used  for  observations  of 
nebulae,  double  stars,  asteroids,  and  satellites  of  Saturn, 

The  small  equatorial  has  been  used  to  study  the  solar  prominences. 

OotM. — Dr.  E.  Becker  has  lately  been  appointed  to  the  charge  of  the 
Gotha  Observatory.  The  larger  part  of  the  report  relates  to  repairs 
and  to  changes  which  have  been  made  in  the  instruments. 

Dr.  Be<jker  continues  the  reductions  of  the  BerlinZoue  -}-  20^  to  +25©. 
The  Moon,  the  inferior  planets  and  those  Mayer  stars  not  in  the  Funda- 
menta  will  be  observed  on  the  meridian. 

Orignon, — The  observatory  of  the  Priory  of  St.  John  of  Grignon, 
was  founded  in  1879,  and  this  report  relates  to  its  instrumental  equip- 
ment and  to  its  observations  of  sun  spots,  planets,  and  comets. 

Hereny  (Hungary), — Vol.  i  of  its  publications  has  been  distributed. 
The  observations  relate  to  the  spectra  of  fixed  stars,  of  variables,  and 
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of  comets,  as  weU  as  to  drawings,  etc.,  of  Jupiter  with  meteorological 
observations. 

Salocsa. — The  latitude  of  the  observatory  has  been  accurately  deter- 
mioed.  The  Sun  is  regularly  observed.  Dr.  Braan,  the  director,  has 
contrived  a  trigonometer  with  which  any  spherical  triangle  can  be  solved 
(to  aboat  5'  of  arc)  with  great  facility  (22  triangles  in  10  minutes) 

Kiel. — Several  additions  have  been  made  to  the  instruments ;  notably 
a  comet-seeker  and  a  star-spectroscope. 

The  Chronometer  Observatory  has  been  separated  from  the  Kiel  Ob- 
servatory, and  constituted  a  distinct  establishment  under  the  charge  of 
Dr.  O.  F.  W.  Peters.  The  Helsingfors-Gotha  Zone  is  now  printing. 
Kiel  has  been  telegraphically  connected  with  one  of  the  longitude  sta- 
tions of  the  European  Oradmessung. 

The  Astronomische  Nachrichten  is  regularly  published  here. 

Leipsic. — ^The  changes  to  the  instruments  appear  to  be  nearly  com- 
pleted. The  observatory  has  acquired  the  astro-physical  apparatus  be- 
longing to  the  late  Professor  Zoellner. 

The  work  of  observation  and  reduction  of  the  Zone  -f  6°  to  +  10^ 
continues,  as  well  as  the  reduction  of  the  old  Zone  +10^  to  -fl5o. 

Leipsie  (private  observatory). — ^Dr.  Engelmann  made,  in  1882,  1,200 
observations  of  400  double  stars;  in  1883,  1,600  observations  of  510 
double  stars,  as  well  as  other  observations. 

Victoria  and  Sappho  were  observed  to  determine  the  solar  parallax 
on  Dr.  Gill's  plan. 

Observatory  at  Iddge. — ^The  Belgian  Government  has  founded  an  ob- 
servatory at  Li^ge  for  astronomy,  meteorology,  and  magnetism,  under  thcx 
direction  of  Professor  Folic. 

Lund. — The  Zone  observations  are  finished.  Dr.  Dun6r  has  measured 
80  double  stars,  663  spectra  of  red  stars,  and  55  wave  lengths  in  star 
spectra  of  the  III  type.  Victoria  and  Sappho  have  also  been  observed 
by  Dr.  Engstrom. 

Milan. — The  18-inch  equatorial  is  not  yet  received.* 

The  8inch  equatorial  has  been  employed  in  making  (395)  observa- 
tions of  double  stars,  (61)  observations  of  3  comets,  etc. 

The  most  generally  interesting  work  of  the  observatory  is  the  prepa- 
ration of  Baron  Dembowski's  observations  for  the  press.  They  wili  be 
printed  in  two  volumes.    The  contents  of  vol.  i  is  as  follows : 

I.  2,100  measures  of  611  stars  made  at  Naples. 

n.  2,155  measures  of  4^  stars  of  Otto  Struve's  catalogue. 

in.  663  measures  of  190  stars,  whose  distance  is  between  32''  and 
120^'. 

rv.  1,229  measures  of  342  doubles,  discovered  by  Bumham. 

Y.  470  measures  of  134  miscellaneous  pairs. 

*It  is  nnderetood  that  the  cost  of  the  dome  and  telescope  is  to  be  paid  from  a  grant 
of  250,000  francs  ($50,000).  The  objective  cost  45,000  francs  ($9,000),  and  is  mado  by 
Uen.    The  mouutuig  (by  Bepsold)  cost  65,000  francs  ($13,000). 
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VI.  919  observations  of  26  circumpolar  pairs/ 

In  all  7,542  measares. 

Vol.  n  will  contain  13,800  measnresof  W.  Strnve's  Dorpat  catnlogae. 

Munich, — ^The  repairs  are  nearly  completed.  Among  the  37,000  stars 
whose  places  have  been  fixed  at  Mniiicb,  some  9,000  have  been  only 
once  observed,  and  are  in  no  other  catalogue.  These  are  to  be  each 
once  observed. 

The  Manich  2ones  are  being  completely  re-reduced  and  brought  op 
to  1880.0  with  comparisons  with  Lalande,  Bessel,  Santini,  Huemker, 
Schellerup,  Copeland,  and  Argelander. 

(yOyalla, — Stars  are  spectroscopically  observed  in  the  Zone  O^to —  15o. 
These  observations  include  stars  to  7  magnitude,  and  each  star  is  ob- 
served twice.  Special  star  spectra  are  more  carefully  investigated. 
Comet  spectra  have  also  been  regularly  observed.  The  color  of  all  stars 
to  4  magnitude,  inclusive,  arc  observed  with  a  Zoellner's  colorimeter. 
The  Sun  was  regularly  observed  (on  203  days).  Many  other  investiga- 
tions are  also  in  progress,  for  an  account  of  which  reference  must  be 
made  to  the  original  report. 

Padua. — The  work  of  the  observatory  is  intimately  connected  with 
that  of  the  Italian  Geodetic  Commission. 

The  Observatory  of  Paris. — Admiral  Mouchez's  report  on  the  state  of 
this  establishment  and  the  work  accomplished  therein  during  the  past 
year,  commences  with  some  details  of  his  scheme  for  erecting  a  succur- 
sal  observatory  at  a  distance  from  Paris,  where  the  disadvantages  of 
location  in  the  midst  of  a  great  city  would  be  avoided.  His  proposal 
was  to  dispose  of  a  part  of  the  actual  grounds  of  the  observatory,  a  step 
which  would  be  likely  to  realize  a  sum  adequate  to  the  erection  of  the 
new  building,  at  the  same  time  retaining  the  present  one  to  form  the 
headquarters  of  tne  bureau  des  calculs,  the  archives,  and  tbe  museum, 
the  two  establishments  to  remain  under  the  same  direction  and  to  con- 
stitute together  the  Observatory  of  Paris'.  This  scheme,  it  is  known, 
has  not  met  with  general  acceptance  at  the  hands  of  the  scientific  au- 
thorities. 

M.  LcBwy,  in  charge  of  the  meridian  service,  has  been  occupied  with 
the  reobservation  of  stars  in  the  catalogue  of  Lalande,  while  a  large 
number  of  observations  of  the  sun,  moon,  and  planets  has  also  been 
made,  eighteen  observers  taking  part  in  this  work  in  the  course  of  the 
year.  The  equatorials  of  12  and  14  inches  aperture  and  the  equatorial 
coude  were  employed  on  observations  of  comets  and  small  planets.  The 
Ecliptical  Charts  Nos.  12,  19,  48,  and  67,  have  progressed,  and  attention 
has  been  paid  to  double-star  measures.  M.  Mouchez  reports  that  the 
construction  and  installation  of  the  great  telescope  (0™74.)  has  been 
retarded  by  the  diflBculty  of  establishing  itiu  the  grounds  of  the  observa- 
tory at  Paris.  In  the  department  of  astronomical  physics,  MM.  Thol- 
lon  and  Tripled  had  been  occupied  for  six  weeks  on  the  Pic  du  Midi, 
where,  with  M.  Naussinai,  in  present  charge  of  the  observatory,  they 
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stadied  the  advantages  of  the  station,  more  especially  for  solar  obser- 
vations, concluding  that  great  scientific  interest  would  attach  to  work 
that  might  be  accomplished  during  the  four  or  five  weeks  of  the  fine 
season  in  a  small  observatory  at  that  point.  Funds  for  the  purpose  are 
not  yet  available. 

M.  Mouchez  further  reports  upon*"  the  distribution  of  time  in  Paris, 
the  additions  to  the  museum  during  the  year,  which  consist  of  instru- 
ments of  the  last  century  found  in  the  Observatory  of  Toulouse,  a  por- 
trait of  Copernicus,  etc.;  the  work  of  the  bureau  des  Oalcals,  which  re- 
mains in  charge  of  M.  Gaillot ;  the  publications  of  the  observatory  during 
the  year,  including  vol.  xvii,  of  the  AnnaleSj  in  which  are  some  impor- 
tant memoirs,  theoretical  and  practical;  and  the  personal  work  of  the 
staff.    , 

A  plan  of  the  grounds  of  the  institution  is  appended,  on  which  are 
distinguished  those  portions  which  M.  Mouchez  had  proposed  to  alienate 
with  the  view  to  providing  means  for  the  erection  of  an  observatory  at 
a  distance  from  Paris.    (Nature,) 

Flonsh  [private  ob8ervatory).So\iir  spots  are  regularly  observed,  as 
well  as  the  positions  and  spectra  of  comets  and  the  relative  situations 
of  double  stars. 

Potsdam, — Dr.  Vogel  has  had  the  privilege  of  using  the  large  Vienna 
refractor  daring  three  months  of  1883  for  the  investigation  of  the  spec- 
tra of  faint  stars. 

Jupiter  and  Mars  have  been  regularly  observed  by  Dr.  Loehse. 

Sixty-nine  nebulae  have  been  observed  for  position  with  the  helio- 
meter. 

The  major  planets  (except  Uranus)  were  photometrically  observed 
each  five  times  or  more.  Many  variable  stars  have  been  observed. 
The  Sun  is  observed  constantly,  and  a  great  number  of  other  researches 
are  in  hand. 

Prague,  {private  observatory,) — ^Professor  Safarik  has  made  1,830  de- 
terminations of  the  magnitude  of  97  variable  stars  on  161  nights,  be- 
sides many  other  determinations  of  brightness  as  of  the  planets,  comets, 
zodiacal  light,  etc.  •» 

'  Stockholm. — Dr.  Gyld^n's  report  relates  chiefly  to  the  progress  made 
in  his  new  method  of  determining  the  absolute  elements  of  the  eight 
major  planets,  and  cannot  be  summarized  here. 

The  meridian-circle  is  devoted  to  the  observations  of  all  stars  north 
of  +  450  which  are  in  the  Radcliffe  catalogue. 

Zurich, — ^The  Sun  was  observed  on  302  days ;  2,400  single  positions 
of  solar  spots  have  been  determined,  Jupiter  has  been  observed  on 
28  days,  and  observations  of  comets,  etc.,  have  been  made. 

Observatory  of  Algiers. — This  observator^^  was  reorganized  in  1881. 
The  director  is  M.  Trepied,  and  the  assistant  M.  Rambaud.    The  ap- 
propriation is  12,900  francs  (about  $2,600).    The  principal  instruments 
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are  a  reflector  of  20  inches  aperture 5  a  reflector  of  13  inches  aperture; 
a  ThoUon  spectroscope,  giving  the  dispersion  of  31  flint  prisms;  a  small 
meridian  circle;  spectroscopes;  apparatus  for  solar  photography.  Au 
account  of  this  observatory  is  given  in  Bulletin  Aatronomique  April,  1884. 
,  Australian  observatories. — ^The  eighteenth  annual  report  of  the  director 
of  the  observatory  at  Melbourne  has  been  issued.  The  new  transit- 
circle  was  expected  in  a  short  time,  and  would  find  the  new  circle-room, 
ready  to  receive  it,  but  the  instrument  which  had  been  in  use  for  twenty 
years  continued  to  give  excellent  and  trustworthy  results;  nevertheless, 
each  year  had  forced  upon  Mr.  Bllery  the  necessity  of  greater  optical 
scope  for  the  meridian  work.  The  inevitable  loss  of  reflective  power  in 
the  great  telescope  increases  a  little  year  by  year,  but  does  not  yet 
sensibly  affect  the  work  upon  which  it  is  employed.  Indeed,  Mr.  EUery 
says,  "  some  photographs  of  faint  objects  obtained  lately  are  clear  evi- 
dence of  the  immense  light-gathering  power  it  still  possesses,  and  of 
the  trivial  loss  occasioned  so  far  by  the  slight  tarnish  apparent  The 
instrument  had  not  been  kept  quite  so  closely  to  its  special  work — the 
revision  of  the  southern  nebulae — as  before,  owing  to  the  number  of 
nights  occupied  with  the  great  comet,  and  in  experimenting  in  celestial 
photography.  Among  the  subjects  of  observation  Mr.  EUery  refers  to 
the  transit  of  VenuSj  the  Port  Darwin  Expedition  for  determination  of 
longitude  of  Australian  observatories,  and  measures  of  differences  of 
declination  of  the  minor  planets  Sappho  and  Victoria  for  determination 
of  the  solar  parallax,  according  to  the  scheme  arranged  by  Mr.  Gill. 
The  great  comet  of  1882  was  kept  in  view  for  250  days,  or  until  April 
26, 1883.  A  large  portion  of  the  work  connected  with  the  telegraphic 
determination  of  the  longitude  of  Australian  observatories  from  Green- 
wich fell  upon  the  Melbourne  establishment,  which  is  now  assumed  to 
be  in  longitude  9^  39°*  53".37  E.,  subject,  perhaps,  to  some  very  small 
correction.  As  soon  as  the  new  transit-circle  was  properly  adjusted, 
it  was  Mr.  Ellery's  intention  to  devote  it  to  the  revision  of  a  rather  large 
catalogue  of  stars,  at  the  request  of  the  Astronomische  Oesellscha/ty 
besides  its  more  special  work.  The  great  telescope  would  be  applied 
more  exclusively  to  the  continuation  of  the  revision  of  Sir  John  Her- 
schePs  nebulae,  several  of  which,  by  the  way,  the  Melbourne  observers 
have  not  been  able  to  find.    {Ifature.) 

Observatory  of  Natal. — ^From  a  late  issue  of  Science  we  learn  of  astro- 
nomical work  now  going  on  at  Natal,  under  the  direction  of  Mr.  Edmund 
Neison,  Government  astronomer  at  that  place.  The  following  subjects 
are  being  pursued : 

1.  "  The  determination  of  the  exact  amount  of  parallactic  inequality  of 
the  motion  of  the  Moon  by  means  of  observations  of  the  positions  of  a 
crater  near  the  center  of  the  lunar  surface. 

2.  '*  The  determination  of  the  exact  diameter  of  the  Moon  by  observa- 
tions of  pairs  of  points  near  the  limb. 
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3.  ^The  effect  of  irradiation  and  its  variations  on  the  apparent  semi- 
diameter  of  the  Moon. 

4.  "The  systematic  variation  of  the  apparent  place  produced  by  the 
irregalarities  on  its  limb. 

6.  "  The  real  libration  of  the  Moon  by  a  method  independent  of  the 
errors  caased  by  abnormal  variations  in  the  apparent  semi-diameter  of 
the  Moon, 

Boswell  Observatory. — A  new  observatory  at  Doane  College,  Crete, 
Nebr.,  has  been  recently  erected,  and  is  now  being  supplied  with 
astronomical  instraments.  The  equatorial  telescope  has  an  object-glass 
of  8  inches  aperture,  made  by  the  Clarks.  The  mounting  is  furnished 
at  Madison,  Wis.  Prof.  G.  D.  Swezey,  under  whose  directions  the 
observatory  is  being  equipped,  has  already  secured  a  Buff  and  Burger 
transit  instrument,  a  Howard  mean-time  clock,  a  Sewell  break-circuit 
chronometer,  a  Seth  Thomas  clock,  and  a  set  of  meteorological  ap- 
paratus. 

The  building  and  instruments  have  cost  about  $7,000. 

Chicago  Observatory. — From  the  annual  report  of  the  director  of  the 
Dearborn  Observatory  at  Chicago,  Prof.  G.  W.  Hough,  it  appears 
that  the  chief  instruments  have  been  kept  in  constant  use.  A  gas  en- 
^ne  is  now  employed  to  turn  the  dome  covering  the  great  telescope. 
The  Eepsold  meridian  circle  is  used  only  for  observations  connected 
with  the  time-service.  The  great  telescope,  of  18  inches  aperture,  has 
been  exclusively  employed  in  the  observation  of  a  few  objects,  (1)  the 
Pons-Brooks  comet,  the  changes  in  the  structure  of  which  were  not  re- 
markable; (2)  difficult  double  stars,  thirty* two  new  objects  of  this  class 
havmg  been  discovered  by  Professor  Hough ;  (3)  the  planet  Jupiter, 
the  principal  objects  of  interest  being  the  great  red  spot  first  noticed  in 
1878,  and  which  has  maintained  its  size,  shape,  and  outline  with  very 
slight  change,  the  great  equatorial  belt,  which  has  been  subject  to 
gradual  drift  in  latitude  from  year  to  year,  and  the  equatorial  white- 
spots,  which,  with  the  envelope  they  are  situate  in,  move  with  a  velocity 
of  260  miles  per  hour,  thus  revolving  about  the  planet  in  a  mouth  and 
a  half;  (4)  the  planet  Saturn,  with  negative  results  so  far  as  markings 
on  or  subdivisions  of  the  rings  were  concerned ;  and  (5)  the  satellites  of 
Uranm^  which  were  such  difficult  objects  as  not  to  have  been  frequently 
seen.  Six  drawings  of  Jupiter^s  disk  were  made,  four  of  which  are 
printed  in  the  report.  As  heretofore,  Mr.  S.  W.  Burnham  has  con- 
tinued his  observations  of  double  stars  with  the  great  telescope. .  (The 
Nation.)  Professor  Hough  is  experimenting  with  a  printing  chrono- 
graph. 

Columbia  College  Observatory. — Mr.  Lewis  M.  Eutherford,  of  New  York 
City,  has  presented  to  the  trustees  of  Columbia  College  the  valuable 
astronomical  instruments  of  his  private  observatory  on  Second  avenue, 
as  follows ;  A  13-inch  equatorial  telescope  with  mounting  and  clock- 
Digitized  by  CjOOQ  IC 


196  tCIENTIFIG   BECOBD   FOB   1884. 

work  complete;  a  photographic  lens  with  accessories  for  celestial 
photography;  two  micrometers  formeasariDg  double  stars;  foar  mi- 
crometers for  measuring  star  plates ;  a  transit  instrument  by  Stackpole 
&  Brother ;  a  sidereal  clock ,  and  additional  appliances  for  the  observa- 
tory. Mr.  Butherford  generously  bears  the  expense  of  moving  and  of 
remounting  the  instruments. 

Observatory  of  the  University  of  Virginia. — Messrs.  Warner  and  Swa- 
sey,  of  Cleveland,  Ohio,  have  completed  the  great  dome  for  the  new 
McGormick  Observatory  at  the  University  of  Virginia.  It  is  hemis- 
pherical in  shape  and  is  45  feet  in  diameter,  and  a  personal  inspection 
has  convinced  tbe  writer  of  its  excellent  qualities. 

It  can  be  revolved  36Qo  in  80",  by  a  pull  of  15  pounds  on  a  rope.  The 
direct  pressure  required  to  move  it  is  45  pounds.  The  three  shutters 
can  be  opened  in  20",  by  a  pull  of  about  10  pounds. 

Willets  Point — A  very  interesting  report  is  published  by  General  H. 
L.  Abbot,  of  the  Corps  of  Engineers,  TJ.  S.  Army,  on  the  astronomical 
work  wBich  has  been  done  during  1884  at  the  engineer  post  of  Willets 
Point,  ISew  York  Harbor.  It  is  to  this  school  of  application  that  young 
officers  of  engineers  are  sent  to  learn  the  practical  application  of  their 
studies  at  West  Point.  They  are  taught  the  practice  of  military  sur- 
veying, mining,  torpedo  service,  etc.,  and  also  the  application  of  astron- 
omy to  military  and  boundary  surveys.  Each  year  a  general  order  is 
issued,  giving  the  results  of  the  past  year's  work  in  practical  astron- 
omy.   The  order  for  1884  may  be  summarized  as  follows : 

Each  officer  makes  a  long  series  of  determinations  of  local  time  with 
various  instruments,  and  in  various  ways.  With  the  portable  transit, 
the  time  of  transit  is  at  first  recorded  by  an  assistant,  at  the  word  given 
by  the  observer ;  next,  the  observer  records  his  own  time  by  the  relay 
beat  of  a  chronometer  every  1  second ;  next  by  the  chronographic  method, 
and  lastly  by  the  beat  of  the  chronometer  itself  (every  0.5  second).  Be- 
ginners use  these  methods  in  succession  in  the  order  named. 

Personal  equation  is  studied  by  means  of  Eastman's  machine  (see 
Wash.  Ast.  Obsy  1875). 

The  time  determinations  are  given  for  each  day  of  observation,  with 
the  probable  errors. 

Time  determinations  by  sextant  observations  are  also  given,  and  by 
means  of  the  (known)  correction  of  the  standard  chronometer  the  error 
of  each  observation  and  observer  is  determined. 

We  quote  below  the  errors  of  the  sextant  clock  corrections  so  deter- 
mined. (Usually  10  altitudes  of  an  east  star  and  10  of  a  west  were  em- 
ployed).    3-.0;  3.8;  2.0;  1.2;  6.5;  1.8;  1.9;  0.9;  0.7;  0.1;  0.9;  1.0. 

Observations  for  latitude  were  made  by  the  sextant  and  by  zenith 
telescopes.  With  the  sextant  the  errors  in  seconds  of  arc  were  as 
follows  (!''=  101  feet):     6'^9;  4'^3;  2'^2;  7''.4;  1''.7;  1.5;  10''.4. 

A  table  of  the  separate  latitudes  obtained  by  each  observer,  with 
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feach  instrtimetit  from  each  pair  of  stars  (Safford's  catalogue),  is  given 
in  detail^  and  compared  with  the  results  of  past  years. 

The  mean  of  all  the  observations  for  latitude  made  in  I8843  is  as  fol- 
lows, all  pairs  and  observations  having  equal  weight: 

Zenith  telescope  by  Wurdemann  (190  observations  on  43  pairs)  gives 
40O  47'  20^^47. 

Zenith  telescope,  by  Lingke  (333  observations  on  64  pairs)  gives  40^ 
47'20'^92. 

Grand  mean  for  observations  of  1884,  giving  observations  and  instru- 
ments equal  weight,  is  40^  47'  20''.75. 

The  results  of  previous  years  are  added  for  comparison  (l''=101 
feet:) 

Transferred  from  old  observatory 40o  47'  21".70  .-t  0".575 

In  1880  (326  observations  of  84  paurs) 21".59  ±  0"M'i 

1881  (591  observations  of  104  pairs)  21".47 

1882  (235  observations  of  60  pairs) 21"'.37 

1883  (497  observations  of  118  pairs) 21".15 

1884  (523  observations  of  89  pairs) 20".75 

"The  grand  mean  of  2,172  observations  made  at  the  new  observatory 
during  the  past  five  years  is  40°  47'  21".23  j  but  it  will  be  noticed  that 
there  has  been  a  steady  reduction  in  the  yearly  means  during  this  en- 
tire period,  and  that  the  less  exact  determination  at  the  old  observatory 
indicates  a  change  in  the  same  direction." 

Although  the  nature  of  the  observations  and  the  small  absolute  value 
of  the  quantity  in  question  render  it  quite  possible  to  attribute  this 
solely  to  errors  of  observation,  the  fact  is,  nevertheless,  an  extremely 
interesting  one  in  its  relation  to  the  question  of  the  variability  of  terres- 
trial latitudes,  and  deserves  further  examination. 

Longitnde  was  determined  by  lunar  culminations,  and  the  errors  of 
each  separate  result  compared  with  the  known  (telegraphic)  longitude 
were:  7».5  5  36.0}  2.2;  16.1;  3.8;  10.4;  14.6;  6.5. 

Longitudes  by  lunar  distances  were  also  determined  with  errors  as 
below:  16-.5;  12.9;  7.3;  6.7;  46.4;  39.7;  23.9;  11.7. 

Auroral  displays  are  regularly  noted  l3y  the  sentinels,  and  an  inter- 
esting table  of  the  results  since  1870  is  given. 

What  has  been  given  as  an  abstract  of  one  year's  work  in  only  one 
department  of  this  school  of  application  for  young  engineer  officers  is 
sufficient  to  show  that  we  have  at  present  no  better  school  of  practical 
astronomy  in  America. 

Tale  College  Observatory] — The  observatory  in  Yale  College  is  now 
without  a  director,  Professor  Newton  having  resigned  that  office  last 
May,  being  now  the  secretary  to  the  board  of  managers,  whose  presi- 
dent is  Dr.  Porter,  the  president  of  the  college.  The  points  of  most 
imx)ortance  in  the  secretary's  report  for  the  year  1884  relate  to  the  pho- 
tograpn*  of  the  late  transit  of  Yenus  taken  by  Mr.  Willson,  and  now  in 
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the  handsof  the  Government  commissioner  at  Washington — ^photographs 
which  Professor  Harkness  reports  as  ^^Ukely  to  yield  valuable  resnlts"; 
to  the  partial  reduction  of  observations  made  with  the  heliometer;  and 
to  tlie  appointment  in  January,  1884,  of  Dr.  Elkin  as  the  astronomer 
in  charge  of  this  instrument  for  a  period  of  thjree  years.  In  addition  to 
a  thorough  general  investigation  of  the  new  heliometer,  Dr.  Elkin 
reports  a  series  of  observations  of  the  diameter  of  the  planet  VenuSy  the 
determination  of  a  large  number  of  positions  of  the  Moon,  and  good 
progress  in  his  principal  work,  tbe  triangulation  of  the  group  of  the 
Fleiddes.  Mr.  Sherman,  assistant  in  the  observatory,  has  been  engaged 
in  magnetic  observations,  and  in  determinations  of  the  form,  polariza- 
tion, and  position  of  the  Pons-Brooks  comet.  The  details  of  Dr.  Wal- 
do's report  on  the  horologic  and  thermometric  bureaus  occupy  more 
than  half  of  the  entire  pamphlet  He  notes  a  marked  increase  in  the 
excellence  of  the  watch-movements  submitted  to  the  observatory  tests. 
An  international  system  of  watch  trials  has  been  agreed  upon,  hy  which 
the  operations  at  Geneva,  Kew,  and  New  Haven  will  be  strictly  com- 
parable. The  work  of  the  thermometric  bureau  has  been  much  ex- 
tended over  previous  years,  and  there  has  been  a  total  of  more  than 
6,000  thermometers  examined.    {The  Nation,) 

ASTBONOMIOAL  INSTBT7MENTS. 

In  1879  Privy  Counsellor  Otto  von  Struve,  director  of  the  observatory 
at  Pulkova,  near  St.  Petersburg,  visited  America  and  contracted  with 
the  Messrs.  Clark  for  the  construction  of  an  object-glass  30  inches  in 
diameter.  It  was  completed  last  year  and  accepted  by  Dr.  Struve,  who 
came  to  this  country  to  examine  critically  its  performance.  The  mount- 
ing for  this  great  glass  has  been  made  at  the  shops  of  the  Eepsolds, 
where  many  cardinal  improvements  in  the  mounting  and  mechanical 
accessories  generally  have  been  devised.*  This  telescope  will  be  set  up 
at  Pulkova,  and  ready  for  work,  at  some  time  during  the  present  year. 

A  section  of  Professor  Newcomb's  late  report  relates  to  the  new  equa- 
torial coudS  at  the  Paris  Observatory,  a  refractor  in  which  the  rays  of 
light  are  brought  to  the  object-glass  after  reflection  from  two  plane  mir- 
rors. The  chief  advantage  of  this  construction  is  that  the  observer  does 
not  have  to  follow  the  eye-piece  of  his  telescope,  but  always  sits  in  a 
given  position  in  a  comfortable  room.  This  form  of  instrument  is  not 
suitable  when  the  highest  optical  power  is  sought;  but  it  surpasses  all 
others  in  convenience  of  use. 

The  French  astronomers  have  lately  devised  a  new  method  of  sup- 
porting a  revolving  dome,  wherein  the  base  of  the  dome  will  be  an  an- 
nular caisson,  floating  in  a  similarly  shaped  trough  filled  with  water  so 
treated  as  to  prevent  its  freezing.  The  dome  to  which  this  plan  is  to 
be  applied  is  65  feet  in  diameter. 

*  It  is  nndeiBtood  that  the  cost  of  this  elegant  and  elaborate,  mounting  was  36|250 
domwi, 
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We  leara  from  Nature  that  M-.  Charles  Feil  has,  after  some  years'  ab- 
sence, returned  to  the  active  management  of  his  celebrated  manufact- 
ory of  optical  glass  in  Paris,  the  new  firm  being  "Feil  pfere  et  Man- 
tois.''  M.  Feil  is  grandson  to  M.  Guinand,  who,  some  sixty  years  since, 
by  a  mode  of  working  almost  identical  with  that  adopted  by  the  cele- 
brated potter,  Palissy,  overcame  the  serious  obstacles  which  occur  in 
securing  the  perfect  homogeneity  of  both  crown  and  flint  glass,  and 
whose  secrets  have  descended  to  his  grandson.    (The  Nation.) 

LasselPs  2-foot  reflector  at  Oreeuwich. — The  new  dome  for  this  telescope 
was  completed  by  Messrs.  T.  Cooke  &  Sons  at  the  end  of  last  March, 
and  is  in  every  respect  satisfactory.  It  is  30  feet  in  diameter,  covered 
with  papier-mach^,  on  an  iron  frame- work,  and  turns  with  great  ease. 
The  shutter-opening  extends  from  beyond  the  zenith  to  the  horizon  and 
is  closed  by  a  single  curved  shutter  (3  feet  6  inches  wide  at  the  zenith 
and  6  feet  wide  at  the  horizon),  which  turns  about  a  point  in  the  dome- 
carb  opposite  to  the  shutter-opening,  and  runs  on  guiding-rails  at  the 
horizon  and  near  the  zenith,  the' carved  shutter  being  continued  by  an 
open  frame- work  to  complete  the  semicircle.  This  arrangement  appears 
to  leave  nothing  to  be  desired  as  regards  ease  of  manipulation.  The 
equatorial  has  required  a  number  of  small  repairs  and  general  clean- 
ing, some  parts  of  the  mounting  having  been  probably  strained  in 
process  of  removal,  and  the  bearings  in  particular  having  suffered  from 
wear  and  subsequent  disuse,  so  that  it  has  been  necessary  to  raise  the 
instrument  and  regrind  these  in  several  instances.  The  mirror  has 
been  cleaned,  and  appears  to  be  in  very  good  condition  as  regards  pol- 
ish. The  definition  on  stars  seems  to  be  very  good  as  far  as  it  has  been 
practicable  to  test  it  before  the  mounting  of  the  telescope  has  been  put 
into  proper  order.  The  delay  in  the  completion  of  the  dome  has  nec- 
essarily delayed  the  work  on  the  instrument,  which  is  now  rapidly  ad- 
ducing to  completion.    {Nature.) 

Dr.  JET.  C  VogeVs  opinion  of  the  objective  of  the  great  Vienna  refra^stor. — 
"  In  the  spring  months  (1883),  when  there  were  several  consecutive  days 
of  exquisitely  clear  weather,  I  got  the  impression  that  the  objective  was 
rather  good,  but  that  the  images  as  regards  sharpness  were  not  to  be 
compared  with  those  of  middle-sized  instruments,  and  on  leaving  Vienna 
I  had  formed  the  opinion  that  the  diflBculty  of  producing  so  large  ob- 
jectives had  not  been  quite  surmounted,  and  that  the  advantage  of  large 
objectives  principally  consisted  in  the  amount  of  light  through  which 
much  detail  would  be  revealed  (though  not  with  the  sharpness  of  mid- 
dle-sized instruments),  which  by  a  smaller  amount  of  light  would  quite 
escape  the  eye  of  the  observer. 

"  But  by  my  observations  in  September  this  opinion  was  completely 
upset.  I  have  acknowledged  that  the  Vienna  objective  as  regards  the 
precision  of  the  images  leaves  nothing  to  be  desired,  and  that  it  was 
only  from  want  of  taking  the  state  of  the  air  into  account  that  I  had 
formed  my  former  opinion.    I  have  with  advantage,  on  splendidly  clear 
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eveniugs  in  September,  used  a  power  of  3 ,000  and  even  of  1,500,  and 
perceived  the  fine  details  of  planetary  disks  with  admirable  sharpness. 
The  images  of  bright  stars  were  of  perfect  regularity,  and  the  central 
part  of  the  diffraction  disk  was  so  remarkably  small  that  it  may  be  ex- 
pected that  the  instrument  would  also  be  very  suited  for  observing 
double  stars." 

The  almucantar. — This  is  the  name  given  by  Mr.  B.  0.  Chandler,  of 
Harvard  College  Observatory,  to  an  ingenious  instrument  devised  by 
him.  It  consists  first  of  a  rectangular  basin  filled  with  mercuryi  In 
this  mercury  is  floated  a  rectangle  of  metal,  which  carries  a  telescope 
movable  in  altitude.  The  mercury  basin  can  be  jnoved  in  a  horizontal 
plane.  The  vertical  transits  of  stars  can  be  observed  over  horizontal 
threads  in  the  telescope.  Such  results  as  have  been  published  show 
the  work  of  this  instrument  to  be  of  surprising  accuracy,  and  it  cer- 
'  tainly  presents  some  important  theoretical  advantages. 

Dr.  A.  Steinheil  has  given  (Ast.  N^ch.  2606)  in  a  brief  form,  a  paper 
on  the  errors  and  adjustments  •  of  object  glasses  of  two  lenses,  which 
should  be  studied  by  all  observers  who  desire  to  understand  the  opera- 
tion of  their  telescopes.  An  abstract  of  this  has  been  printed  in  the 
Sidereal  Messenger,  Dr.  Steinheil  is  prepared  to  furnish  sets  of  objec- 
tives each  of  which  has  one  of  the  errors  named,  but  is  perfect  as  re- 
spects the  remaining  ones.  These  should  be  of  value  in  our  physical 
lii!)<)r.itoiie8. 

Eep'oId\^  position-micrometer. — ^The  price  of  a  Eepsold  micrometer  like 
that  described  in  the  JEncyclopcedia  BritanicUj  vol.  xvi — article  micro- 
meter— for  a  15-inch  telescope,  is  $1,250.  This  includes,  of  course,  the 
fittings  to  the  telescope  which  give  the  bright  wire  illumination. 

Normal  clocJc. — Dr.  L.  Waldo,  Science  states,  has  just  completed  the 
erection  of  a  normal  clock  at  the  Yale  College  Observatory,  to  be  used  as 
a  mean-time  standard  in  the  horological  work  of  that  institution.  The 
movement  and  pendulum  are  parts  of  the  gravity  escapement  clock 
built  by  Eichard  Bond  (No.  367),  and  which  had  a  phenomenal  record 
under  Mr.  Hartnup,  at  Liverpool,  and  later  under  Prof  W.  A.  Eogers, 
of  Cambridge.  The  case,  from  Dr.  Waldo's  designs,  is  built  of  cast 
iron,  with  planed  back  and  front,  to  which  are  clamped  the  plate-glass 
doors.  The  entire  case  rests  upon  two  brick  piers,  which  rise  to  the 
height  of  the  movement,  and  insure  stability  to  the  pendulum  suspen- 
sion. Thermometers,  a  barometer,  and  a  cup  of  calcic  chloride  are 
placed  within  the  case,  which  can  be  exhausted  to  any  barometric  press- 
ure desired  by  an  air-pump  attached  to  its  side.  The  escapement  and 
arc  of  vibration  can  be  observed  and  adjusted  with  the  greatest  accu- 
racy. The  clock  is  erected  in  the  clock-room  of  the  observatory,  which 
was  specially  built  to  secure  uniformity  of  temperature. 

Division  errors. — Prof.  W.  A.  Eogers  has  devised  a  means  of  deter- 
mining the  division  errors  of  a  meridian  circle  mechanically  without  re- 
moving the  circle  from  the  axis.    An  abstract  of  his  paper  has  appeared 
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in  the  Sidereal  Messenger^  and  the  method  is  to  be  applied  to  the  Har- 
vard College  circle.  It  need  not  be  said  that  there  is  hardly  any  prob- 
lem in  practical  astronomy  whose  solution  is  more  important  than  this, 
and  Professor  Rogers's  final  lesults  will  be  waited  for  with  impatience. 

BecUnograpk.—DT,  Palisa  has  had  a  decliuograph,  on  the  plan  of 
Dr.  Knorre's  at  Berlin,  fitted  to  the  12-inch  Alvan  Clark  refractor  at 
Vienna,  and  he  is  observing  zones  with  even  greater  assiduity  than 
usual.  He  reports  himself  as  satisfied  with  the  working  of  the  instru- 
ment, which  gives  positions  accui:ate  to  about  0«.2  and  2".  In  a  zone 
25™  by  20'  150  stars  can  be  registered.  The  positions  are  to  be  reduced 
to  1875.0,  and  this  is  chosen  as  the  equinox  for  all  J  he  new  Vienna 
maps.  Each  map  is  to  have  a  catalogue  of  its  stars  accompanying  it, 
which  is  an  excellent  addition.  Dr.  Peters's  catalogue  of  60,000  zone 
stars  would  be  of  great  usefulness,  if  it  were  available,  as  a  supplement 
to  his  splendid  series  of  celestial  charts. 

The  price  of  the  instrument  is  about  $150. 

Heliometer. — A  new  7-inch  heliometer  is  to  be  made  for  the  Gape  Ob- 
servatory, for  work  in  charge  of  Dr.  Gill.  It  wi  1  cost  £2,700,  and  is 
being  constructed  by  Messrs.  Eepsold,  of  Hamburg. 

ASTRONOMICAL  BIBLIOGRAPHY,  ETC. 

Mr.  Winlock  is  attempting  a  very  extensive  bibliographic  task.  It 
is  the  formation  of  a  complete  subject-index  to  every  book  in  the  library 
of  the  United  States  Naval  Observatory.  The  entries  are  all  to  be  en- 
tered in  one  alphabet.  This  is  an  immense  work  and  will  require  much 
time.  If  special  bibliographies  of  such  subjects  as  Parallax,  Photome- 
try, etc.,  could  be  printed  in  advance  they  would  be  most  useful,  and 
the  publication  of  a  minute  index  to  the  V,  J.  S.  der  Astr.  Oes^ll.  is  a 
want  pressingly  felt. 

ASTRONOMICAL  JOURNALS. 

Besides  the  transactions  of  learned  societies  which  have  astronomy 
for  one  of  their  objects,  we  have  at  present  the  publications  of  two  so- 
cieties which  are  exclusively  devoted  to  astronomy.  These  are  the 
Monthly  Notices  of  the  Eoyal  Astronomical  Society,  and  the  Vierteljahrs- 
schrift  of  the  German  Astronomical  Society.  Besides  these  there  are 
several  journals  exclusively  devoted  to  astronomy,  of  which  the  Astro- 
nomisehe  Nachrichten  and  the  Bulletin  Astronomique  are  by  iiir  the  most 
important. 

The  Monthly  Koticea  are  chiefly  short  papers  read  at  the  regular  meet- 
ings of  tJie  society,  and  abstracts  of  the. larger  ones,  which  are  finally 
printed  in  full  in  the  Memoirs.  One  number  per  year  gives  an  interest- 
ing review  of  the  work  of  the  past  twelve  months,  and  a  vt^ry  full  ac- 
count of  the  proceedings  of  British  observatories.  The  Vierteljahrs- 
schrift  devotes  one  of  its  four  annual  numbers  to  reports  from  the  direct- 
ors of  observatories,  chiefly  in  Germany  and  America.    The  other  three 
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numbers  are  largely  devoted  to  reviews  of  published  work.  Some  of 
these  reviews  are  of  the  highest  order.  To  quote  only  recent  ones,  we 
may  name  Schoenfeld's  review  of  Dreyers  paper  on  the  constant  of  pre- 
cession, and  Auwers'  review  of  Grant's  Glasgow  catalogue. 

The  German  Astronomical  Society  is  also  concerned  in  the  publica- 
tion of  the  Astronomische  Nachrichten^  both  directly  and  through  its 
membei*,  Professor  Krueger,  the  editor. 

The  new  impulse  is  plainly  evident  in  the  editing  of  this  journal, 
which  is  of  the  best  kind,  as  will  be  evident  to  all  its  readers  and  con- 
tributors. Nothing  passes  without  scrutiny,  and,  in  a  way,  the  editor 
makes  himself  responsible  for  the  accuracy  of  the  articles  printed. 

On  the  theory  of  editing  which  is  adopted,  nothing  could  be  more  per- 
fect.* 

CopernicuSy  which  had  reached  its  third  year  of  publication,  has  lately 
been  discontinued,  to  the  regret  of  all  interested  in  the  maintainaace  of 
high-class  journals.  But  even  before  its  last  number  it  found  a  worthy 
successor  in  the  Bulletin  Astronomiquej  published  by  MM.  Tisserand, 
Badau,  Bigourdan,  and  Oallandreau,  in  Paris.  This  journal  has  at  once 
taken  a  very  high  rank.  It  contains  observatiofis,  usually  such  as  are 
made  at  French  observatories,  just  as  the  Astronomische  Nachrichten 
contains  series  of  observations  from  all  over  the  world.  The  Bulletin 
also  publishes  papers  on  special  subjects,  but  its  distinctive  feature  is 
monthly  abstracts  of  other  scientific  journals,  in  which  the  articles  cited 
are  accompanied  by  very  full  and .  complete  reviews.  In  this  way  the 
Bulletin  does  for  France  what  the  Nachrichten  and  the  Vierteljahrsschri/t 
do  for  Gerijiany,  and  yfliat  the  Monthly  Notices  does  for  England.  The 
same  thing  was  attempted  by  Science,  in  this  country,  but  finally  aban- 
doned— unfortunately.  England  has,  moreover,  two  special  journals 
the  Observatory  and  the  Astronomical  Register ,  which  cover  slightly  dif- 
ferent fields  J  Germany  has  Sirius,  and  Krance  has  the  new  journal  of 
Flammarion,  V Astronomic.  In  this  country  we  have  had  the  Sidereal 
Messenger  of  Mitchell,  the  AstrouMmical  Notices  of  Bruennow,  and  the 
Astronomical  Journal  of  Gould,  all  of  which  are  now  discontinued. 

The  Sidereal  Messenger^  published  by  Oarleton  College  Observatory, 
is  our  only  astronomical  journal  at  this  writing. 

A  new  astronomical  journal^ — An  astronomical  serial,  under  the 
auspices  of  the  Observatory  of  Paris,  will  be  a  welcome  addition  to 
the  literature  of  the  science,  and  may  well  be  expected  to  occupy.a 
prominent  place  on  the  list  of  such  periodicals. 

Admiral  Mouchez,  in  his  introductory  note,  alludes  to  the  great  im- 
petus which  has  been  lately  given  in  France  to  the  progress  of  astron- 
omy by  the  establishment  or  resuscitation  of  observatories,  aided  as  well 
by  national  funds  as  by  contributions  firom  the  municipal  authorities 

*  Compare  BessePs  BeeenHaneUf  p.  254. 

t  Bulletin  Astranomigue,  public  sons  les  anspices  de  rObseryatoire  do  Paris,  par 
U.  F.  TiJiserandy  eto.    (Paris,  Ganthier-yaiars,  1884.) 
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of  thrf  places  where  they  are  located.  In  a  few  years  these  various  ob- 
servatories will  be  completely  organized,  the  personnel  consisting  in 
part  of  astronomical  students  who  have  obtained  their  acquaintance 
with  the  practical  branches  of  the  science  in  the  Observatory  of  Paris. 
The  director  therefore  aims  at  providing  a  medium  in  the  Bulletin  As- 
tronomique  whereby  the  work  of  French  astronomers  may  be  speedily 
made  known,  and  where  at  the  same  time  an  analysis  of  the  contents 
of  the  principal  foreign  periodicals,  etc.,  may  be  available  to  them. 

The  Bulletin  will  thus  present  two  distinct  sections :  The  first  will 
be  composed  of  observations  of  current  interest,  ephemerides  of  planets 
and  comets,  and  memoirs  or  notices  on  various  questions  in  theoretical 
and  practical  astronomy.  The  second  will  comprise  as  complete  a 
risumi  as  possible  of  astronomical  intelligence  and  an  analysis  of  the 
principal  periodicals  and  newly-published  works.  Further,  in  a  sup- 
plementary section  it  is  intended  to  introduce  articles  on  subjects  re- 
lating to  the  sciences  allied  to  astronomy,  as  terrestrial  physics,  geodesy, 
and  meteorology,  not  excluding  points  of  interest  in  the  history  of  the 
science.  Contributions  from  foreign  astronomers  are  invited.  (JVa- 
ture.) 

The  mathematical  magazine  conducted  under  the  name  of  the  Analyst 
for  the  past  ten  years,  by  Mr.  J.  B.  Hendricks,  will,  we  learn  from  Sci- 
ence^ be  continued  under  the  editorial  charge  of  Ormond  Stone,  profes- 
sor of  astronomy,  and  William  M.  Thornton,  professor'of  engineering, 
with  the  title,  Anm4ils  of  Mathematics^  Pure  and  Applied.  The  numbers 
will  be  issued  at  intervals  of  two  months,  beginning  February  1,  1884. 
In  scope  the  journal  will  embrace  the  development  of  new  and  impor- 
tant theories  of  mathematics,  pure  and  applied;  the  solution  of  useful 
and  interesting  problems;  the  history  and'  bibliography  of  various 
branches  of  mathematics ;  and  critical  examinations  and  reviews  of  im- 
portant treatises  and  text-books  on  mathematical  subjects.  The  office 
of  publication  will  be  at  the  University  of  Virginia. 

MISOELLANEOTJS. 

The  council  of  the  Eoy*al  Astronomical  Society  have  awarded  the 
gold  medal  this  year  to  Mr.  A.  A.  Common,  for  his  photographs  of 
celestial  bodies.  President  Stone,  in  placing  the  medal  in  Mr.  Com- 
mon's hands,  remarked  to  the  society  that  their  council  had  been  less 
influenced  by  originality  in  the  methods  adopted  than  by  the  great 
practical  success  which  has  attended  the  efforts  of  Mr.  Common  in  this 
important  field  of  astronomical  research.  He  began  with  a  5^-inch  re- 
fracting telescope  ten  years  ago,  and  from  time  to  time  enlarged  his  fa- 
cilities for  celestial  photography,  until  in  1879  he  was  in  possession  of 
a  great  reflector  of  3  feet  diameter,  whose  superior  character  is  well 
known  in  astronomy  from  its  behavior  in  observing  the  moons  of  Mars, 
and  the  fainter  satellites  of  Saturn.    Early  in  1880  the  first  attempt 
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was  made  to  photograph  the  nebula  of  Orion,  resalting  in  failure ;  and 
it  was  not  until  1883  that  his  magnificent  photograph  of  the  nebula  was 
secured.  This  photograph  excels  all  others,  and,  except  in  the  very 
finest  details,  is  far  superior  to  any  drawing.  A  few  features  can  be 
seen  with  a  large  telescope  which  are  not  shown  in  the  plate.  Mr.  Coni- 
mon  was  among  the  first  to  obtain  a  photograph  of  a  comet.  His  pho- 
tographs of  Jupiter  and  Saturn  are  described  as  being  beautiful,  and 
he  has  lately  applied  himself  with  success  in  the  direction  of  obtaining 
photographic  star-maps.  President  Stone  called  attention  to  the  fact 
that  Mr.  Gommon  is  an  amateur  astronomer,  and  that  the  records  of 
their  society  are  rich  in  the  labors  of  amateur  workers.  The  amateur 
who  can  provide  himself  with  sufficient  instrumental  means  for  original 
research  need  fear  no  professional  rivalry,  and  it  is  in  work  of  thig 
class  that  the  most  striking  advantages  in  astronomy  are  to  be  expected. 
(Th^  Nation.) 

The  address  of  Prof.  0.  A.  Young,  as  retiring  president  of  the  Am. 
Assoc.  A.  S.,  at  Philadelphia  (1884,  September  5),  on  the  pending  prob- 
lems of  astronomy  is  a  careful  review  of  the  whole  field  of  investigation, 
and  is  full  of  suggestions  as  to  the  directions  in  which  research  should 
be  directed.  It  has  been  reprinted  in  many  journals,  and  most  widely 
read. 

Professor  Thiba^t,  of  Benares,  to  whom  we  owe  already  many  useful 
contributions  to  Sanskrit  scholarship,  has  submitted  to  the  Asiatic 
Society  of  Calcutta,  a  paper  on  the  astronomer  Yarslha  Mihira,  which  id 
soon  to  be  published  in  the  Jouriial  of  that  society.  The  abstract  of 
his  paper  contained  in  the  Proceedings  of  the  Asiatic  Society,  June,  1884, 
informs  us  that  the  dependence  of  Sanskrit  astronomy  on  Greek  astron- 
omy is  now  proved  beyond  contradiction,  and  a  new  confirmation  has 
thus  been  added  to  a  theory  lately  propounded  by  several  Sanskrit 
scholars,  namely,  that  the  so-called  classical  literature  of  India  is  in  re- 
ality a  mere  renaissance  belonging  to  the  VI  century  A.  D.    {Athenceum.) 

We  are  glad  to  apnounce  ^the  appearance  of  the  fourth  fascicule,  com- 
pleting the  second  volume  of  the  valuable  Bibliographie  Oinirale  de 
V Astronomic^  which  is  in  course  of  publication  by  MM.  Hoazeau  and 
Lancaster.  It  will  be  remembered  that  the  scheme  comprehends  three 
great  divisions,  each  to  form  a  separate  volume:  (1)  astronomical  works  j 
(2)  astronomical  ipemoirs  and  notices  contained  in  serial  publications 
and  academic  collections )  (3)  astronomical  observations  and  observa- 
tories. Of  these  it  has  been  considered  convenient  and  useful  to  pre- 
pare and  publish  the  second  volume  first,  as  it  is  on  matters  of  more 
pressing  and  general  interest  than  the  others.  The  final  part  of  this 
volume,  which  concludes  with  an  index  (occupying  two  hundred  and 
thirty  pages)  of  the  papers  and  memoirs  contained  therein,  under  the 
names  of  the  respective  authors,  is  now  before  us,  and  we  congratulate 
MM.  Houzeau  and  Lancaster  on  the  completion  of  the  portion  in  qae«- 
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tion  of  their  laborioas  task.    On  its  great  utility  to  astronomers  it  is 
nnnecessary  to  enlarge.    (Athenceum.) 

We  have  received  from  the  Bureau  des  Longitudes  their  Annuaire 
for  the  present  year,  which  seems  thicker  and  more  complete  than  any 
of  its  predecessors,  well  worth  the  money  it  costs  {Is,  Sd.)  even  to  the 
English  reader,  on  account  of  the  very  valuable  tables  which  it  contains 
touching  astronomical  and  geographical  subjects.  We  notice  in  the 
present  edition  a  very  complete  table  of  the  different  comets,  which 
alone  would  make  it  a  necessity  in  any  astronomical  establishment. 
The  semi-popular  article  published  in  the  Annuaire  for  this  year  is 
entitled  "^'Sur  les  Grands  Fleaux  de  la  Nature'';  it  is  by  M.  Faye,  and 
is  well  worth  reading.    (Nature.) 

NECROLOGY  OF  ASTRONOMERS,  1884. 

T.  Birmingham  :  d.  at  Millbrook,  Tuam,  Ireland,  Sept.  7. 

EuLOGio  Jimenez  :  d.  at  Madrid. 

E.  F.  W.  Klinkerfues  :  b.  Mar.  29,  1827 ;  d.  Jan.  28  at  Gottingen. 

O.  MOESTA :  d.  at  Dresden  April  2,  aejb.  ^^^ 

H.  SCHELLEN :  d.  at  Cologne  Sept.  5,  aet.  66. 

J.  F.  J.  Schmidt  :  b.  Oct.  25, 1825 ;  d.  at  Athens  Feb.  6. 

0.  W.  Stevens  :  d.  at  Cordoba  Feb.  16. 

1.  ToDHUNTER:  b.  1820  J  d.  at  Cambridge,  England,  March  1. 

ASTRONOMICAL  BIBLIOGRAPHY,  1884. 
{The  prices  are  given  in  German  marks.) 

Abnet,  W.  de  W.,  and  A.  Schuster  :  On  the  total  solar  eclipse  of  May  17,  1882. 

London,  1884.    4to.    20  pg.    W.  1  plate.  2.80 

Acta  MATHEMATiCA :  Journal  de  Mathtoatiqnes.    R6d.  p.  Mittag-Leffler.    Vol.111. 

Stockholm,  1884.     gr.  in-4.  12 

Account  of  the  Operations  of  the  Great  Trigonometrical  Survey  of  India.     Dehra 

Dun,  1883..  4to. 
Albrecht,  Tii.  :  Logarithmisch-trigonometrische  Tafeln  mit  5  Decimalstellen.    Ber- 
lin, 1884.     gr.  8vo.  2 
American   Journal  of  Mathematics,  pure  and   applied.     Published    under  the 

auspices  of  ilie  Johns  Hopkins  University.    Edit,  by  J.  J.  Sylvester  and  W.  E. 

Story.     Baltimore.    roy.4to.     Vol.  5:  1884  (4  nrs.).  26 

Analyst,  The:  Including  the  Proceedings  of  the  "Society  of  Public  Analysts."   Ed. 

by  G.  W.  Wigner  and  J.  Muter.    (London.)    roy.  8vo.    -—Vol.  IX :  1884  (12  nrs.). 

6.50 
Annalbn  d.    Munchen.     S'temwarte.     Supplementbd.     14.    MUnchen,   1884.     gr. 

8vq,     196  pg.  4.60 

Inh. :  Nachtrage  zu  den  Zonenbeobachtungen  der  Sternwarte  bei  MUnchen 
hrsg.  V.  H.  Seeliger.  • 

Annalen  Mathematische.    Begriindet  v.  C.  Neumann  v.  A.  Mayer.    Leipzig,  1884. 

gr.  8vo.     Band  23.    (4  Hefte.)  20 

Annales,  de  I'Observatoire  de  Moscou.    Publ.  p.  Th.  Bredichin.     Vol.  10,  llvraison  1. 

Moscou,  1884.    4to.     Ill  pg.  av.  5  plchs.  8 

Annali:s,  de  FObservatoire  de  Lyon,  publi^es  p.  Ch.  Andr^.     S^rie  1.    M^t^rologie, 

Towe  I,  Faec.  ^.    (1878-^80.)    Lyon,  1884.    4to.     136  pg.  av.  5  plcha^ 

Digitized  by  VjOOQ IC 


206  SCIENTJi'IC   BECORD   FOE    1884. 

Annalks,  de  rObservatoire  imp^r.  de  Bio  de  Janeiro,  publics  par  L.  Cmls.  Tome 
II.    Observations  et  M^moires,  1882.    Bio  de  Janeiro,  1883.    4to. 

Ankalbs,  de  I'Observatoire  de  Paris,  publi^es  sons  la  dirootion  d^  MonehM.  ^  Obser- 
▼ations  poor  4.  ann^es  1873-^80.    3  vols.    Paris.    4to.    24  et  1447  pg. 

M^moires.    Tome  17.    Paris,  1884.    4to.    8  et  515  pg. 

Annales,  de  rObservatoire  royal  de  Bruzelles.  Nouv.  s^rie.  Tome  IV.  Brax.i 
1883.    gr.  in-4to.    av.  13  pi.  18 

Ai^NALES,  da  Burean  dea  Longitudes  de  I'Observatoire  astronomiqne  de  Montflonria. 
Tome  III.     Paris,  1884.    4to.  ,  21 

Tome  I,  n.     1877-1883.    M.  52. 

Annales  Nouvelies,  d.  Math^matiques.  B^d.  p.  G6rono  et  Briase.  Paris.  8vo. 
AnD6el884.    S^rie  IV,  tome  3.    (12nr8.).  15 

Ankales,  Bcientifiques  de  l'£cole  normale  sup6rieare.  Paris,  gr.  in-4to.  S^rie  U, 
tome  13,  1884.  35 

Annali,  di  Matematica  pura  ed  applicata  dirett.  p.  F.  Brioschi.  Vol.  XII.  Faso.  2. 
Milano,  1884.    4to.    Vol.  XII  (4  Fasc),  completo  M.  16. 

Annals,  do  Observatorio  do  Infante  D.  Laiz,  188(M8l,  vol.  18, 19.    Lisboa,  1883.    4to. 

Annals,  of  tbe  Astronomical  Observatory  of  Harvard  College.    Vol.  XIV,  pt.l.    Cam- 
bridge (Mass.),  1884.    4to.    324  pg. 
Cpnt. :  Observations  witb  the  Meridian  Photometer,  1879-1882,  by  E.  C.  Pick- 
ering, A.  Searle,  and  O.  C.  Wendell. 

Annals,  of  Mathematics,  pure  and  applied,  edit,  by  Ormond  Stone  and  W.  M.  Thorn- 
ton.   Virginia.    4to.    Year  I  (1884)  in  6  nrs.  10 
Continuation  of  the  "Analyst,"  formerly  published  by  J.  E.  Hendricks. 

Annuaire,  de  I'Observatoire  B.  de  Brnxelles,  1884  (51.  ann€e).  Brux.  12mo.  270 
pg.  av.  2  pi.  1.50 

Annuaibe  :  du  Bureau  des  Longitudes  pour  1884.  Paris.  12mo.  910  pg.  ay.  fig.  et 
1  plche.     (]Sclipse  totale  de  Soleil.)  1.50 

Cont.:  Janssen,  Mission  en  Oc6anie  pour  I'observat.  d.  I'^ficlipse  totale  de  Soleil. 
6  mai  1883. 

L'AsTRONOMiE :  Bevue  mensnelle  d'Astronomie  populaire,  de  M^t^rologie  et  de  Phy- 
sique du  Globe,  publi^e  p.  C.  Flammarion.  Paris,  gr.  in-8vo.  av.  nombr.  fig. 
Ann^e  III,  1884.     (12  nrs.).  12 

Astronomical  and  Meteorological  Observations  :  made  during  the  year  1879  at 
the  U.  S.  Naval  Observatory.    Washington,  1883.    4to. 

Astronomical,  Magnetical,  and  Meteorological  Observations  :  made  at  the 
Boyal  Observatory,  Greenwich,  in  the  year  1882.    London,  1885.    4to. 

Astronomical  Observations  and  Besearches  :  made  at  Dunsink,  the  Observatory 
of  Trinity  College,  Dublin.    Part  5.    Dublin,  1884.    4to. 

Astronomical  Papers  :  prepared  for  the  use  of  the  American  Ephemeris  and  Nauti- 
cal Almanac,  under  the  direction  of  S.  Newcomb.  VoL  II  (2  parts).  Vol.  Ill, 
part  I.    Washington,  1883-'84.    4to. 

Astronomical  Begister:  London.    8vo.    Vol.  22  (year  1884).    12  nrs.  12.50 

AsTRONOMiscHE  Beobachtungbn  :  auf  der  konigl.  Stern warte  zu  Berlin.    Hersg.  v. 

W.  Forster.    Band  5.    m.  3  Anhangen.    Berlin,  1884.    Fol.  cart.  25 

Inh. :  Schmidt,  Bestimmung  d.  Theilungsfehler  am  Pistor'schen  Meridiankreise,' 

d.  Berlin  Sternwarte.    Muller,  Untersuchgn.  ub.  Mikrometerschraub^n,  eto. 

Forster,  Untersuchgn.  ub  d.  Frannhofer'sche  Aequatorial. 

AuWERS,  A. :  Mittlere  Oerter  von  83  sttdlichen  Stemen  fttr  1875 .0,  zur  Fortsetzuug  des 
Fundamental-Catalogs  ftir  die  Zonen-Beobachtungen  der  astronomischen  GeseB- 
schaft     Leipzig,  1884.    4to.  5 

Backlund,  a.  :  Untersuchungen  fiber  die  Bewegung  d.  Encke'schen  Cometen,  1871- 
1881.     St.  Petersburg,  1884.    4to.    50  pg.  1.50 

•^ — ;  ZurEntwickelungderStorungsfiinction.   St.  Peters' mrg,  1884.  4t04   33 pg.    1 


Digiti 


zed  by  Google 


ASTRONOMY.  207 

Backland,  O.  :  Ueber  die  Bestimmung  der  Mabse  des  Jupiters  durch  Beobachtungen 

der  gegenseitigen  Entferoungen  and  Bichtungen  seiner  Satelliten.    (St.  Peters- 
burg), 1884.    gr.Svo.    7'pg.  1 
Bbobachtungrn  :   angestellt  am  astrophysikalischeu   Observatoriam  in  O'Gyalla, 

hrsg.  V.  N.  V.  Konkoly.    Band  6.    Enth.  die  Beobachtangen  vom  Jabre  1883. 

HaUe,  1884.    gr.  4to.    140  pg.  m.  7  Tfln.  '  18 

BsoBACHTUKGBN :  Astronomiscbe,  magnetiscbe  und  meteorologiscbe,  an  der  k.  k. 

Stemwarte  zn  Prag  itn  Jabre  1883.    ( Jabrg.  44. )    Prag,  1884.    4to.  9 

DB  BsRNARDiisREs:  M6moire  sur  I'Obseryation  dn  Passage  de  V^nus  an  Cbili;  de  la 

mesure  des  differences  de  Longitude  sur  la  C6te  occidentale  de  TAm^ique  du  Sud. 

Paris,  1884.    4to.    144  pg.  av.  6  fig. 
Bebsbl,  F.  W.  :  —  Franz,  J.,Fe8trede  aus  Veranlassung  v.  Bessel's  100  jabr.  Geburts- 

taggebalten  in  d.  Sitzungd.  pbys.-dk.  Gessellscb.  z.  Konigsb.  am.  5.  Juni  1&84. 

Konigsb.  18d4.    4to.    24  pg.  1 

Bhatta  HamalXkaka:  Siddb^ntatattya-Viveka.    Treatise  on  Astronomy.    Edited 

by  Pandt  Sudh^kara  Dtibe.    4  fasc.    Benares,  1883.     8yo.  16 

BoBi>DiCKER,  O. :  Notes  on  tbe  pbysical  appearance  of  tbe  planet  Mars  during  the 

(Opposition  in  1881.    Accompanied  by  sketches  made  at  tbe  Observatory,  Birr. 

Castle  (Dublin),  1883.  4to.  w.  2  platies.  1.50 
:  On  tbe  influence  of  magnetism  on  tbe  rate  of  a  cbronometer.    (Dublin),  1883. 

4to.   w.  plate.  3 

BoLLBTixo,  deir  Osservatorio  della  R.  University  di  Torino.    Anno  18, 1883.    Torino, 

1884.    8voobl.     152  pg. 
Bouquet  de  la  Grte  et  Hatt  :  Observations  astronomiques  et  pbysiqnes  h  File 

Campbell,  faites  p.  la  Commission  p.  Fobservation  du  passage  de  Y^nus.    (Paris) 

1883.  4to.  409  pg.  av.  8  pi.  9.60 
Br^dichin,  Th.  :  Histoire  de  Fhypoth^se  des  ondes  cosmiques,  compost  pour  Fexpli- 

cation  des  formes  com^taires.    Avec  supplement.    2  parties.    (Moscou),  1883.   8vo. 

27  et  5  pg.  aveo  2  plcbs.  1.50 
:  Sur  quelques  anomalies  apparentes  dans  la  structure  des  queues  com^taires. 

(Moscou),  1883.  gr.  in8vo.  6pg.  '  0.60 
:  Quelques  remarques  concemant  mes  recbercbes  sur  lescom^tes.   (Moscou), 

1884.  8vo.  20  pg.  1 
:  Sur  la  queue  du  premier  type  de  la  Com^te  de  1 744.   (Moscou),  1884.   4to.   7  pg. 

avec  1  plcbe.  1 

:  Les  sydynnames  et  les  syncbrones  de  la  Com^te  Pons-Brooks  (1883-1884). 

(Moscou),  1884.    4to.    30  pg.    avec  1  plcbe.  2.50 

-:  Sur  les  anomalies  apparentes  dans  la  structure  de  la  grande  Oom^te  de  1744. 


(Moscou),  1884.    8vo.    15  pg.  av.  1  plcbe.  1. 

Brosous,  J.  E.  :  Die  Tbeorie  der  Sonnenflecken.    Berlin,  1884.    8vo.    8  u.  .104  pg.    2 

Bulletin  astronomique  :  dirig^  par  Tisserand,  avec  le  concours  de  G.  Brigourdan, 
O.  Callandrean  et  B.  Radau.  Paris,  gr.  in  8vo.  Ann^  1,  1884.  (En  12  iivrai- 
sons.)  16 

Bulletin,  de  la  Soci^t^  matb^mat.  de  France.  Paris,  gr.  in-8vo.  Tome  12,  1884. 
(6nrs.).  15 

Bulletin,  des  sciences  matb^matiques  et  astronomiques,  r€d.  p.  Darboux,  Houel  et 
Tannery.    Paris,    gr.  in-8vo.    Ann6e  1884.    (S^rie  II,  tome  8.)  18 

Bulletin  m^t^rolog.  de  FObservatoire  royal  de  Bruxelles.  Brux.  fol.  Ann^e 
1884  (12  nrs.).  16 

Burton,  C.  E.  :  Notes  on  tbe  Aspect  of  Mars  in  1882,  a&  seen  witb  a  Reflecting  Tele- 
scope of  9-incb  Aperture,  and  Powers  of  270  and  600.  (Dublin),  1883.  4to.  w. 
plate.  ^  1.50 

BURNHAM,  S.  W. :  Double-Star  Observations  made  in  1879  and  1880  witb  tbe  18i-incb 
Refractor  of  tbo  Dearborn  Observatory,  Chicago,  U.  S.  I.  Catalogue  of  151  new 
Double  Stars,  witb  measures.  II.  Micrometrical  measures  of  770  Double  Stars. 
London,  1883.    roy.  4to.    171  pg.,  with  1  map.  ^  T     ^^ 

Digitized  by  LjOOQ IC 


.  208  SCIENTIFIC   RECORD   FOR    1884. 

Cacciatorb,  G.:  Pubblicazioni  del  R.  Osscnr^atorio  di  Palermo,  188JJ-'83.    Pal.,  1883. 

4to.    p^.  14  e  115. 
Catalan,  E.  :  Manuel  de  Cosmographie,  13  6dit.  revue  et  augm.    Paris,  1884.    12ino. 

227  pg.  av.  2  plchs.  et  fig.  2.50 

CiEL  ET  Terrs  :  Revue  populaire  d'Astron.  et  de  Jfil^t^rologie.    Brux.    4to.    Ann^ 

1884  8 

Commissions  Geodetica  Italiana.     Operazioni  eseguite  nel  1875  negli  osservatorii 

astronomica  di  Milano  e.  a.  per  determinare  le  dlfiferenze  di  longitudine  fra  Gre- 

nova,  Milano  e  Padova.    Resoc.  d.  G.  Lorenzoni,  G.  Celoria,  A.  Nobile.    Milano, 

1883.  4to.    128  pg. 

CoNNAissANCE  des  temps  et  des  mouvements  celestes,  ^  I'usage  des  astronomes  et 

des  navigateurs,  pour  Tann^e  1885,  publi6e  par  le  Bureau  des  Longitudes.    Paris, 

.  1884.    gr.  in-8vo.    850  pg.  av.  2  cartes.  3.60 

CONNAISSANCE  des  temps  et  des  mouvements  c^estes  h  Fusage  des  astronomes  et 
des  navigateurs,  pour  Tann^e  1886,  publi^e  par  le  Bureau  des  Longitudes.  Paris, 
1885.    gr.  in-8vo.    944  pg.  aveo  cartes.  4 

CoppERNicus:  —  Prowe,  L.,  Nioolaus  Coppernicus.    Band  2:   Urkundeu.     Berlin, 

1884.  gr.  8vo.  15 
CovARRUBiAS,  F.  D. :  Tratado  elemental  de  Topogralla,  Geodesia  Astronomia  pr^tica. 

2  edic.    Tomo  1 :  Topografia.    Paris,  1884.    8vo.    pg.  10  et  577. 

Delaunay,  Ch.  :  Cours  ^l^mentaire  d'astronomie.  7.  ^dit.  revue  et  compl^t^  par  A. 
L^vy.    Paris,  1885.     12mo. 

Dembowski,  E.  :  Misure  micrometriche  di  Stelle  doppie  e  multiple,  fatte  negli  anni 

1852-78.    Vol.  I,  contenente  le  osservazioni  a  Gallarate.    Roma,  1884.    4to.   pg.  14 

•      e413.  20 

EuropXische  Gradmessung:  Die  astronomischen  Arbeiten  im  Eonigr.  Sachsen- 
ausgef.  V.  C.  Bruhns  u.  Th.  Albrecht.    Heft  1.    Berlin,  1883.    gr.  4to.  10 

Heft  2  erscheint  Anfang  1885. 

Fabre,  J.  H. :  Astronomic  ^l<Smentaire.    4.  ^dit.    Paris,  1884.    16mo.    281  pg.      1.50 

FiEVEZ,  Ch.  :  Etudes  spectroscopiques.  Le  spectre  solaire.  Brux.,  1884.  gr.  in  4-to. 
6  pg.  av.  7  plchs.  in  fol.  16 

FiZEAU  ET  CoRNU :  Mcsurcs  des  ^preuves  photographiques  obtenues  p.  les  Commis- 
sions frangaises  p.  ^observation  du  passage  de  V^nus.  6  parties.  (Paris  Acad.) 
1884.     gr.  in-4to.    660  pg.  av.  2  pi.  10 

Flammarion,  C.  :  Das  bewohnte  Welten-AU.  Astronomische  u.  philosophische  Be- 
tracbtungen.  Deutscb  bearb.  v.  A.  Drechsler.  2.  Aufl.  Leipzig,  1884.  8vo. 
352  pg.  m.  6Tfln.  4 

:  Les  Terres  du  Ciel.  Voyage  astronomique  sur  les  autres  Mondes  et  Descrip- 
tion des  Conditions  actuelles  de  la  Vie  sur  les  diverses  Plan^tes  du  Syst^me  so- 
.  larie.  Paris,  1884.  gr.  in-8vo.  775  pg.  av.  beauc.  de  plchs.  chromolithogr.  et 
photogr.  9 

FoLiE,  F.  '^  Douze  Tables  pour  le  Calcul  des  Reductions  Stellaires.  Li^ge,  1884.  4to. 
131  pg.  10 

FoRTSCHRiTTE  (DIE) :  dcr  Astrouomle,  hersg.  v.  H.  J,  Klein.  Nr.  9, 1883.  E51n,  1884. 
8vo.  2 

FOBRSTER,  W. :  Ortszeit  und  Weltzeit.  Ein  Beitrag  zur  Orientirung  und  Verstandi- 
guDg.    Berlin,  1884.    8vo.  1 

FoccH^,  M.,  ET  F.  HiMENT:  Livret  des  Tableaux  Astronomiques ;  Simples  Explica- 
tions sur  le  Syst^me  du  Monde.    Paris,  1884.     4to.  obi.    48  pg.  av.  6  plchs.        1 

FOhrer:  Astronomiscber,  fUr  1885,  v.  G.  Stemfreund.  Jabrg.  10.  MUnchen,  1884. 
8vo.  2.40 

Gauss,  F.  G.  :  FUnfstellige  voUstandige  logarithm'  sche  und  trigonometrische  Tafeln. 
20.-22!  Aufl.     Halle,  1884.     gr.  8vo.  3 

Galilei:  Favaro,  A.,  Alcuni  Scritti  inediti  di  Galileo  Galilei,  Tratti  dai  Manoscritti 
4eUa  Biblioteca  nazionale  di  Firenze.    Fixenze,  1884.    8vo.  8,30 


Digiti 


zed  by  Google 


A8TK0N0MY.  20^ 

Oaulei,  G.  :  II  Saggiatore.    2  ediz..    Firenze,  1884.     16mo.    8e.  531  pg.  c.  ritratto 

etav.  2.25 

Oeelmuyden,  H.  :  Nogle  Meddelelser  om  de  i  Christiania  udfoerte  Zone-Observa- 

tioner.     Christiania,  1884.    6vo.    22  pg.  6.80 

Gegenbauer,  L.  :    Ueber  die  Bessorschen  Furictionen.    Wien,  1884.    gr.  8vo.    29 

pg.  0.50 

Gill,  D.,and  W.  L.  Elkin:  Heliometer-Determinations  of  Stellar  Parallax  in  the 

Southern  Hemisphere.    Published  by  the  Royal  Astronomical  Society.    London, 

1884.     4to. 
GiNZEL,  F.  K. :  Astronomische  Untersuchungen  tiber  Finsternisse.    Abhandlung  2. 

Wien,  1884.     gr.  8vo.  4 

Abhandl.  1.  1882.     M.  2. 
GiORNALE  Di  Matematiche  :  ad  U80  degli  Studenti  delle  University  Ital.    Pubbl.  da 

G.  Battaglini.     Napoli.     4to.    Anno  1884,  vol.  22  (12  nri.).  Id 

GiRAUD,  G. :  Astronomia  svelata  dai  suoi  Fenomeni.    Torino,  1884.    8vo.    pg.  7  e  109. 

c.  tav.  2.50 

Grant,  R.  :  Catalogue  of  6415  stars,  for  the  epoch  1870,  deduced  from  observation*. 

made  at  the  Glasgow  University  Observatory  during  the  years  1860-1861.     Glas- 
gow, 1883.    4to.     Cloth.  34 
Greve,  a.  :  Funfstellige  logarithmische  und   trigonometrische   Tafeln.     Bielefeld^,- 

1884.    gr.  8vo.  »  ^ 

Gruey,  L.  J.  :  Visite  k  divers  observatoires  strangers.    Besanyon,  1884.    8vo.    52  pg^ 
Uaerdtl,  E.  v.:  Astronomische  Beitriige  zur  assyrischen  Chronologic.     Wien,  1884^ 

4 to.    44  pg.  2.50 

Haoex,  G.  :  Der  Constanten  wahrscheinliche  Fehler.    Nachtrag  zur  3.  Aufl.  der  Grund. 

ziige  der  Wahrscheinlichkeitsrechnuug.     Berlin,  1884.     gr.  8vo.  1.60 

Hagen,  J.  G. :  (S.  J.)  On  the  deflection  of  the  level  due  to  solar  and  lunar  attraction^ 

(Altona.     Astr.  Nachr.)     1884.     4to.     7  pg.  \ 

Hasselberg,  B.  :   Spectroskopische  Beobachtungen  der  Cometen  1881  5  und  c.     St.. 

Petersburg,  1884.    gr.  8vo.     11  pg.  m.  1  Kpfrt.  1.20 

:  Untersuchungen  iiber  das  zweite  Spectrum  des  Wasserstoffes.    Abhdl.  2.     St.. 

Petersburg,  1884.     4to.     30  pg.  m.  2  Kpfrt.  "  1.70^ 

Abhdl.  1.     1882.     M.  1. 
HaUghton,  S.  :  New  Researches  on  Sunheat  and  Terrestrial  Radiation,  and  on  Geolog.^ 

Climate.     2  parts.     Dublin,  1882-^83.    4to.  4 

Hepperger,  J.  v.  :  Ueber  die  Schweifaxe  des  Kometen  1874,  III  (Coggia).   Wien,  1884^ 

gr.  8vo.    47  pg.  m.  Abbild.  0.80^ 

:  Ueber  Lage  und  Gestalt  von  Isochronen  in  Kometenschweifen.    Wien,  18^4.. 

gr.  8vo.  0.2S 

Hbrschel:  Betham -Edwards,  M.,  Caroline  Herschel,  Astronomer  and  Mathe* 

matician.     London,  1884.     12mo.    76  pg.  0.85. 

HiLFiKER,  J. :  Premiere  ^tude  sur  les  observations  du  diam^tre  du  Soleil  faites  k  TOb* 

servatoire  de  NeuchAtel  de  1862  h.  1883.     Neuch^tel,  1884.    8vo.     17  pg.  ave^ 

1  plche.  1.20* 

HoLETSCHEK,  J.  :  Ueber  die  Bahn  eines  Kometen,  der  wahrend  seiner  giinstigen  HeU 

ligkeit  nicht  aus  den  Sonnenstrahlen  heraustreten  kann.     Wien,  1884.     gr.  8vo.- 

64  pg.  m.  5  Abbildgn.  1.20 

HOUZEAU,  J.  C :  Le  satellite  probl^matique  de  V6nus.     (Ciel  et  Terre,  1884,  Nr.  6.) 

Bnixelles,  1884.     8vo.     9  pg.  \ 

Jahrbuch,  Berliner  Astronomisches  :  fur  1886,  mit  Ephemeriden  der  Planeten  1- 

232  fUr  1884.     Hersg.  v.  d.  kongl.  Sternwarte  unter  Leit.  v.  F.  Tietjen.     Berlin, 

1884.    8vo.     pg.8n.52-J.  12 

JORGENSEN,  G.  S :  Kortfattet  Laerebog  1  Astronomi.     3.  Oplag.    Kj0benhavn,  1884. 

8vo.  a 

Journal,  de  l'£cole  Polytechnique,  publ.  par  le  Conseil  d^Instruction  de  cet  ^ta* 

blissement.    Cahier  52.    Paris,  1383.     4to.    251  pg.  10 

S.  Mis.  33 14  Digitized  by  GoOqIc 


210  SCIENTIFIC   RECORD   FOR    1884. 

Journal,  de  Math^matiqaes  616mentaires  et  sp^ciales.    Dir.  p.  J.  Botirget  et  Eoehler. 

Paris.    8vo.    Ann^l884.    (12  nrs.).  15 

Journal,  de  Math^matiqnes  pores  et  appliqndes,  fond^  p.  Llouvllle  et  r6d.  p.  R^sal. 

Paris.    4to.    Ann^  1884.    (S^rie  m,  tome  10,  12  nrs.).  27 

Journal,  ftlr  reine  und  angewandte  Mathematik.    Hersg.  v.  L.  Kronecker  u.  K. 

Weierstrass.    Band  96.    (4  Hefte.)    Berlin,  1884.    4to.    m.  Tfln.  12 

Journal  Suisse  d'Horlooerie  :  Revue  horlog^re  nniverselle.    Publ.  sous  les  auspices 

de  la  Classe  d'Industrie  et  de  Commerce.    Geneve.    8yo.    Ann^  8,   1888-'84 

(h  partiir  du  I.  juillet  1883).    12  nrs.  10.50 

JURISCH,  C.  L.  H.  M. :  Tables  containing  the  natural  sines  and  casines  to  7  decimal 

figures  of  all  angles  between  0^  and  90P  to  every  10  seconds  w.  proportional  parts 

for  single  seconds,     a,  appendix  comprising  various  constant  numbers,   etc. 

Capetown,  1884.    8vo.  20 

Kaiser:  De  Sterrenhemmel.    4.  Anfl.,  bearb.  v.  J.  A.  C.  Oudemans.  Deel  I.  I>eventer, 

1884.    8vo.  17.50 

Kalenber  :  Astronomischer,  fitr  1885.    Nach  dem  Muster  des  Carl  v.  Littrow'schen 

Kaleuders  hersg.  v.  d.  k.  k.  Stemwarte.  Neue  Folge.  Jahrg.  4.  Wien,  1884.  8vo. 

1.20 
Eimber,  T.  :  Elementary  Astronomy  for  the  B.  A.  and  B.  Sc.    Passes  in  the  University 

of  London.    London,  1884.    8vo.  2.70 

Elee,  F.  :  Unser  Sonnensystem.    2.  Aofl.    Mainz,  1884.    gr.  8vo.  1.50 

EoRTAZZi,  J. :  Topographische  Beobachtungen  am  Planeten  Jupiter.     (St.  Peters- 
burg.)   1884.    gr.  evo.     18  pg.  m.  8  Tfln.  2.30 
Krueger,  a.  :  Zonenbeobachtungen  der  Sterne  zwischen  55  and  65  Grad  nordlicher 

Declination  anp^estellt  an  den  Sternwarten  zu  Helsingfors  u.  GU)tha.    Band  1 : 

Enthalt  die  Zonen  1  bis  338  nebst  den  mittleren  Oerten  der  Sterne  fUr  1875.0. 

Leipzig,  1884.    4to.    Cart.  20 

Lagrange  :  CEuvres,  publ.  p.  J.  A.  Serret.    Tome  X.    Paris,  1884.    gr.  in-4to.  455 

pg.  15 

Lalande,  J.  de  :  Tables  de  Logarithmes  pour  les  Nombres  et  pour  les  Sinus.    Eev.  p. 

Reynaud.    ]^dit.  augment,  de  formules  pour  la  Resolution  des  Triangles.    Paris, ; 

1884.    16mo.    46et236pg.  3.50 

Lamp,  J. :  Neue  Berechnung  der  Parallaxe  von  61  Cygni  ans  den  Beobachtungen  von 

^Sohweizer  in  Moskau,  1863-1866.    Kiel,  1883.    gr.  8vo.    59  pg.  1.80     ' 

Lanolet,  S.  p.  :  On  the  amount  of  the  atmospheric  absorption.    (New  Haven),  1884. 

Imp.  8vo.     18  pg.  2^ 
:  Experimental  determination  of  Wave-Lengths  in  the  invisible  Prismatic 

Spectrum.    (New  Haven),  1884.     Imp.  8vo.    20  pg.,  with  1  plate.  2.50 

Laplace  :  CEuvres  completed,  publ.  p.  TAcad^mie  des  Sciences.    Nouv.  6dit.  av.  por- 
trait.   Tome  6 :  Exposition  du  Syst^me  du  Monde.     Paris,  1884.    4to.  17 
Lersch,  B.  M.:  Notizen  liber  Eometenerscheinungen  in  frtlheren  Jahrhunderten. 

Wien,  1884,    gr.  8to.    35  pg.  0.60 

LiAGRE,  J. :  Cosmographie  Stellaire.    Bruzelles,  1884.    12mo.    278  pg.  av.  4  cartes 

c^estes.  3 

^LiNDEMANN,  E. :  Ucbcr  den  Lichtwechsel  des  Stems  V  Cygni.    (St.  Petersburg),  1884. 

gr.  8vo.     16  pg.  0.80 
:  Helligkeitsmessungen  der  Bessel'schen  Plejadensterne.     St.  Petersburg,  1884. 

4to.    29  pg.  .        0.8O 

LiTTROW :  Wunder  des  Himmels.    7.  Aufl.  bearb.  v.  E.  Weiss.    Berlin,  1884.    gr.  8vo. 

Liefg.  18.  m.  Abbildgn.  0.5O 

LOCKYER,  N. :  Astronomic.     Deutch  v.  A.  Winnecke.     3.  Aufl.     Strassburg,  1884. 

8vo.     15  u.  121  pg.  m.  AbbUdgn.  0.8O 

LOEWY :  fiph^m^rides  des  i^toiles  de  Culmination  Ltinaire  pour  1884.    Paris,  1884. 

4to  en  tableaux  3 


Digiti 


zed  by  Google 


ASTRONOMY.  211 

LoRKKZONi,  G. :  Snlle  detenninazioui  di  tempo  eseg^te  ad  Aroetri  nell'  antmino  del 

1882  colla  osservazione  del  passagi  di  Stelle  pel  verticole  della  Polare.    Veneziai 

1884.    8vo.    58  pg.  c.  1  tav.  2 

Luther,  W.  :  Ueber  die  Bahn  des  Flaneten  Amalthea  113.    Leipzig,  1884.    8yo.    39 

pg.  1.50 

Ltnn,  W.  T.  :  Celestial  Motions ;  a  handy  book  of  astronomy.    London,  1884.    16mo. 

76  pg.  1.80 
:  Celestial  Motions;  a  handy  book  of  astronomy.    2.  edit.    London,  1884. 

12mo.    78  pg.  1.80 

MIDLER,  J.  H.  v.:  Der  Wnnderban  des  Weltallsoderpopul&re  Astronomie.    8.  Anfl., 

nen  bearb.  n.  verm.  v.  W.  Elinkerfases.    Strassbnrg,  1884.    8yo.    m.  vielen  Tfln. 

Liefg.  1 

Complet  in  11  Lfgn.    Jede  Liefg.  1 

:  Der  Wnnderban  des  Weltalls  oder  populSre  Astronomie.    8.  Anfl.    Strass- 

burg,  1884.    gr.  8yo.    m.  vielen  Abbildgn.    Liefg.    2.    Jede  Liefg.  1 

Marcube,  a.  :  Ueber  die  physische  Besohaffenheit  der  Cometen.    Berlin,  1884.    4to.    5 
MELANGES  Math^matiques  et  Astronomiques  :  Tir^  dn  Bulletin  de  I'Acad^mie 

Imp^riale  des  iSciences  de  St.-P^tersbourg.    Tome  VI.    Livr.  1.    St.-P^terBbonrg, 

1884.    gr-i»-8vo.  2.80 

Memoirs:  of  the  Boyal  Astronomical  Society.    Vol.  47  and  48,  pt.  1.    London^ 

188.1-'84.    4to. 
Merriman,  M.  :  Textbook  on  the  Method  of  Least  Squares.    New  York,  1884.    8yo. 

194  pg.    Cloth.  10 

Meyer,  M.  W.  :  Le  syst^me  de  Saturne.    Determination  des  Dimensions  et  des  Anneanx 

de  la  Plan^te,  des  Orbites  de  six  Satellites  et  de  la  Masse  de  Saturne  d'aprte  des 

observations  faites  k  Geneve  avec  Tl^qnatorial  Plantamour  pendant  I'Opposition 

1881.    Pr^c^d^e  d'une  Description  d^taill^  de  llnstmment  p.  Thnry.    Geneve, 

1884.    4to.    192  pg.    av.  2  plchs.  8 

Meter,  W.  :  Nouv.  recherches  s.  le  syst^me  de  Saturne.    (Geneve),  1883.    Svo.    28 

pg.  1.80 

MoxosEViCH,  E. :  II  Diametro  di  Urano.    Boma,  1884.    4to.    18  pg.  1.50 

Mittheilungen  :  Mathematische  n.  naturwissenschaftUche,  aus  d.  Sitznngsberioh- 

ten  d.  kon.  preussiscben  Akademie  d.  Wissenschaften  zu  Berlin.    Berlin,    gr.  8vo. 

m.  Kpfrt.    Jahrg.  1884.  8 

Nachrichten  :  Astronomiscbe,  begrlindet  v.  H.  C.  Schumacher.    Unter  Mitwirkung 

der  astronomischen  Gesellscbaft  hersg.  v.  A.  Krueger.    Bd.  108  (24  Nm.).    Kiel, 

1884.    gr.4to.  15 

Neissel,  G.  v.  :  Ueber  die  astronomischen  Yerhaltnisse  bei  dem  Meteoritenfalle  von 

M6cs  in  Siebenbiirgen  am  3.  Februar  1883.    Wien,  1884.    gr.  8vo.    11  pg.       0.30 
Newton  : — ^Eroman,  E.,  Isaac  Newton  og  Hans  Betydning  for  Videnskaben.    Ejoe- 

benhavn,  1884.    8vo.    76  pg.    m.  Portraet.  1.80 

NouvELLES  Ankales,  de  Math^matiques,  r^dig^es  par  G^rono  et  Brisse.    Paris.    8vo. 

Ann6e  1884.    (S^rie  IV,  tome  3.)  15 

Ntr^n,  M.  :  L' Aberration  des  Etoiles  Fixes.     St.-P^tersbourg,  1883.    gr.  in-4to.    47 

pg.  1.30 

Oppolzer,  Th.  v.  :  Bahnbestimmung  des  Planeten  Coelestina  (237).    Wien,  1884. 

gr.  ffvo.    7  pg.  0.20 

Obrecht,  a.  :  £tude  snr  les  £olipses  des  Satellites  de  Jupiter.    Paris,  1884.    4to.    105 

pg.  av.  13  fig. 
Observatory  (The)  :  Monthly  Journal  of  Practical  Astronomy.    London.    8vo.   Year 

1883.  (12nr8.).  14 
Falisa,  J. :  Bericht  iiber  die  wahrend  der  totalen  Sonnenfinstemiss  vom  6.  Mai  1883, 

erhaltenen  Beobachtungen.    (Wien),  1883.    8vo.    14  pg.  0.30 

Pearson,  J. :  Treatise  on  the  Tides,  with  Tables  adopted  by  the  Admiralty.    London, 

1884.  8vo.  3.80 


Digitized  by 


Google 


212  SCIENTIFIC   EECOED   FOR    1884. 

PechCle,  C*  F.  :  Expedition  Danoise  ponr  I'Obseryation  du  Passage  de  V^ims,  1882. 

Ejobenhaven,  1884.    8vo.  ^  3 

Photometry,  Harvard  :  A  catalogue  of  the  magnitude  of  4,260  stars,  with  their 

approximate  places  for  1880.    Boston,  1884.    4to.  5 

Philosophical  Magazine  :  and  Journal  of  Science,  cond.  by  R.  Kane,  W.  Thomson, 

W.Francis.    London.    8vo.    Year  1884.    (12nr8.).  32 

Proctor,  R.  A. :  Half-hours  with  the  Stars.    New  edition.  London,  1884.   4to.    3.70 

:  The  poetry  of  Astronomy.    New  edit.    London,  1884.    8to.    450  pg.        6.50 

Public ationen,  des  astrophysikalischen  Observatoriums  zu  Potsdam.    N.  14  (Band 

IV,  Stuck  1) :  Einige  Beobachtungen  mit  dem  grossen  Refractor  der  Wiener  Stem- 
warte,  ausgef.  v.  H.  C.  Vogel.    Leipzig,  1884.    4tp.    39  pg.  m.  4  Tfln.  6 

Publications,  of  the  Washburn  Observatory  of  the  University  of  Wisconsin  (E.  S. 
Holden,  Director).  Vol.  II.  Madison,  Wis.,  1884.  8vo.  5,  347,  and  53  pg.  With 
5  plates.    Cloth.  10 

PuBBLiCAZioNi,  del  R.  Osservatorio  di  Brera  in  Milano.  N.  25.  Milano,  1883.  4to 
pg.  20  e  237  c.  7  tavo. 

Quarterly  Journal,  of  pure  and  applied  Mathematics.  Edit,  by  N.  M.  Ferrers, 
A.  Cayley,  J.  W.  L.  Glaisher.  N.  76.  (Vol.  19,  pt.  IV.)  London,  1883.  8vo.  pg. 
289-384,  title  index.  •  5.20 

The  same.    No.  77.     (Vol.  20,  pt.  1.)     1884.    8vo.    pg.  1-96.  5.20 

Radau,  R.  :  Recherches  s.  la  th^orio  des  refractions  astronom.    Paris,  1882.     4to.      & 

Rapports:  pr^liminaires  h  FAcad^mie  des  Sciences  sur  le  Passage  de  V^nns  du  6  d6- 
cembre,  1882.     Paris,  1884.    4to.    133  pg. 

R^SAL,  H. :  Traits  6l6m,  de  M^canique  Celeste.  2  ^dit.  'Paris,  1884.  gr.  iu-4to.  479 
pg.  21 

Revue  Chronom^trique  :  Journal  des  Horlogers,  scientifique  et  pratique,  publ.  p. 
C.  Saunier.    Paris.    8vo.    Ann^e  1884.     (12nr8.).  12 

Sartorius,  M.  :  Die  Entwicklung  der  Astronomic  bei  den  Grieehen  bis  Anaxagoras 
und  Empedokles,  in  besonderen  Anschluss  an  Theophrast  dargestellt.  Breslau, 
1883.    gr.  8vo.  1.20 

Sauzay,  a.  :  La  Verrerie  depuis  les  Temps  les  plus  recul^s  jusqu'^  nos  jours.  4. 6dit, 
Paris,  1884.     16mo.    315  pgs.  av.  66  fig.  2.30 

,  ScHRAM,  R. :  Ueber  die  christliche  Festrechnung  u.  die  in  den  '' Hilfstafeln  fiir  Chro- 
nologic''mit  KalcDdzahl  bezeichnete  Grosse.    Wien,  1884.    4to.  1.20 

Secchi,  a.  :  Die  Einheit  der  Naturkrafte.    Ein  Beitrag  zur  NaturphilOsophie.    Uebers. 

V.  R.  L.  Schulze.  2.  Aufl.  Liefg.  3.  Leipzig,  1884.  gr.  8vo.  2 
SiRius:  Zeitschri ft  f.  populare  Astronomic.   Red. :  H.  J.  Klein.    Leipzig.   8vo.    Bd.  17 

(N.  Folge,  Bd.  12).    Jahrg.  1884.    (12  Hefte.)  10 

, :  Zeitschrift  fiir  populare  Astronomie.     Red.  v.  H.  J.  Klein.     Leipzig,    gr.8  vo. 

m.  vielen  Illustr.    Band  18  (Neue  Foljre,  Band  13) :  1885.     (12  Hefte.)  10 

SiTZUNGSBERiCHTE  I  der  mathcmatisch-  physikalischen  Classe  der  k.  b.  Akademie  der 

Wissenschaften  zu  Miinchen.    Jahrg.  1883.    Heft  3.    Miinchon,  1884.    gr.  8vo.    pg. 

355-400.  m.  10  Tfln.  1.20 

SOCOLOFF,  A. :  Sur  la  queue  du  I.  type  de  la  Com^te  del858,  V  (Moscou),  1884.    8vo. 

4  pg.  avec  1  plche.  1 

Stechert,  C.  :  Definitive  Bestimmung  der  Bahn  des  Cometen  1881,  IV.    Kiel,  1884. 

4to.   30  pg.  2 

:  Definitive  Bestimmung  der  Bahn  des  Cometen  1831,  IV.    Kiel,  1884.   8vo.    1.2C 

Stone,  O.,  and  H.  C.  Wilson:  Observations  of  the  comets  of  1880,  1881,  and  1882. 

Cincinnati,  1883.    Imp.  8vo.    12  and  79  pg.  with  10  plates.  7 

Struve,  O.  :  Determination  de  la  Parallaxe  de  a  Tauri.     (St.-P^tersbourg),  1884.    gr. 

in-8vo.  15  pg.  0.«0 
:  NeuereUntersuchungen  an  kiinstlichen  Doppelstemen.    St.  Petersburg,  1884. 

gr.  8vo.    22  pg.  1.20 

Digitized  by  VjOOQ IC 


ASTRONOMY.  213 

TiDSSKRiPT :  f.  Matliematik.     Udgiv.  af  J.  P.  Gram  og  H.  G.  Zeuthen.    Ejoebenh. 

8vo.    Jahrg.  1884.     (6  Hefte.)  8.50 

Troost,  B.  :  Eine  Lichtather-Hypothese  zur  Erkliirung  der  Entstehung  der  Natur- 

krafte  der  Grundstoffe  der  Korper,  des  Bewusstseins  u.  der  GeistesthStigkeit  des 

Menschen.  3.  Aufl.  Leipzig,  1884.  8vo.  54  pg.  2 
:  Zur  weiteren  BegriiDdung  der  Lichtatherhypothese,  etc.    2.  Aufl.    Leipzig, 

1884.  8vo.  31  pg.  1 
:    Fortsetzung  zur  weiteren  Begriindung  der  Lichtatherhypothese,  etc.     2. 

Aufl.     Leipzig,  1884.    8vo.    26  pg.  1 

:  Abschlusa  der  Lichtatherhypothese,  etc.    Aachen,  1884.    8vo.     122  pg.         2 

Nachweis  der  Unzulanglichkeit  der  Eirchhoff'schen  Erklamng  der  Entste- 


hung  der  dunklen  Fraunhofer'schen  Linien  im  Sonnen spectrum.  2.  Aufl.  Leip- 
zig, 1884.     8vo.    20  pg.     m.  7  AbbiJdgn.  1.25 

Uhrmacher-ZeItung:  Deutsche.     Berlin.    4to.  Jahrg.  1884  (24  Nrn,).  6 

Unification  des  Longitudes  par  ^adoption  d'un  M^ridien  initial  unique,  et  intro- 
duction d'une  heure  universelle.  Extrait  des  Comptes-Rendus  de  I'Association 
G^od^sique  Internationale,  Conference  de  Rome,  1883,  p.  A.  Hirsoh  et  Th.  v. 
Oppolzer.     Berlin,  1084.    4to.     48  pg.  3 

Valentiner,  W. :  Die  Kometen  u.  Meteore.   Leipzig,  1884.   8vo.   240pg.,  fig.,Lnbd.    1 

VbrOpfentlichungen,  der  grossherzoglichen. Stern warte  zu  Karlsruhe.  Hersg.  v. 
W.  Valentiner.     Hft.  1.     Karlsruhe,  1884.     gr.  4to.  6 

Enth. :  W.  Valentiner,  Beobachtungen  am  Meridiankreis. 

ViERTELJAHRSSCHRiFT,  der  astronomischen  Gesellschaft,  hersg  v.  E.  Schonfeld  u.  H. 
Seeliger.    Jahrg.  18.     Heft.  4.     Leipzig,  1884.    gr.  8vo.  2 

VoGEL,  H.  C. :  Einige  spectralanalytische  Untersucliungen  an  Sternen,  ausgetUhrt 
mit  dem  grossen  Refractor  der  Wiener  Sternwarte.  Wien,  1884.  gr.  8vo.  25  pg. 
m.  1  Tfl.  0.70 

VOGELS,  J. :  Scholia  in  Ciceronis  Aratea  aliaque  ad  Astronomiam  pertinentia,  e  codice 
mnsei  Britann.  Harleine,  647.     Pars  I.     Crefeld,  1884.    4to.    25  pg. 

WiNLOCK,  W.  C. :  Observations  of  the  Great  Comet  of  1882,  made  at  the  U.  S.  Naval 
Observatory.    Washington,  1883.    roy.  4to.    38  pg.,  w.  5  plates.  5 

WiTTRAM,  Th.  :  Allgemeine  Jupiterstorungen  des  Enckeschen  Cometen  fiir  den  Bahn- 
theil  zwischen  152°  21'  7",  62  u.  170°  wahrer  Anomalie.  St.  Petersburg,  1884. 
gr.  4to.    48  pg.  1.30 

WoGHENSCHRiFT :  f.  Astrouomic,  Meteorologie  u.  Geographic.  Red.  H.  J.  Klein. 
Halle.    8vo.    Jahrg.  1884  (52  Nrn.).  9 

Wolf,  J.  Th.  :  Photometrische  Beobachtungen  au  Fixstemen  ans  den  Jahren  187(J 
bis  1883,  hersg.  m.  UnterstUtz.  d.  preussischen  Akademie  der  Wissenschaften. 
Berlin,  1884.    4to.    8  u.  169  pg.  10 

Zeitschrift:  f.  mathemat  u.  naturw^issensch.  Unterricht,  herausg.  v.  J.  C.  V.  Hoff- 
mann.   Leipz.  8vo.    Jahrg.  15,  1884.     (6  Hefte.)  12 

Zeitschrift:  f.  Mathematik  u.  Physik,  hersg.  v.  O.  Sohlomilchi  E.  Eahl,  M.  Cantor. 
Leipz.    gr.  8vo.    Jahrg.,  1884.     (6  Hefte.)  18 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


VULCANOLOGY  AND  SEISMOLOGY. 


By  Charles  G.  Eookwood,  Jr.,  Ph.  D., 

Prof€88or  of  Ma(hematic8  in  the  College  of  New  Jersey y  Princeton,  N.  J» 


The  following  summary  for  the  years  1883  and  1884  cannot  pretend 
tp  be  complete.  Neither  the  space  nor  the  time  at  command  would  al- 
low of  even  the  mention  of  all  that  has  happened  or  all  that  has  been 
done  and  written  in  these  departments  in  the  two  years.  The  writer  has 
therefore  preferred  to  make  somewhat  more  full  the  accoilnt-of  those 
things  which  seemed  most  deserving  of  such  record,  even  at  the  expense 
of  passing  unnoticed  many  things  of  interest  and  much  good  work  that 
has  been  done,  especially  in  foreign  countries,  where  it  is  less  accessi- 
ble to  an  American  writer.  For  all  else  the  reader  must  refer  to  the 
authorities  mentioned  in  the  bibliography.  The  subjects  will  be  treated 
in  the  following  order  : 

Vulcanology : 

Volcanic  eruptions  of  1883  and  1884, 

Investigations  of  former  volcanic  activity. 
Seismology : 

Earthquake  lists  of  1882  and  1883: 

Special  earthquakes  of  1883  and  1884. 

Lists  of  former  earthquakes. 

Theories  of  earthquakes. 
Seismometry : 

Instruments  and  their  records. 

VULCANOLOGY. 

In  the  last  days  of  August,  1883,  the  Straits  of  Sunda  were  the  scene 
of  a  catastrophe  exceeding  in  magnitude  and  destructiveness  anything 
that  has  heretofore  come  within  the  observation  of  civilized  men.  It  has 
been  the  subject  of  numerous  publications  in  the  various  languages  (see 
bibliography,)  from  which  the  following  condensed  account  is  drawn : 

The  island  of  Krakatoa  lies  midway  between  Java  and  Sumatra,  in 
the  Strait  of  Sunda.  It  was  about  five  miles  long  by  three  miles  wide, 
rising  into  a  triple  mountain  peak  2,700  feet  high,  and  clothed  with  veg- 
etation from  base  to  summit.    Near  it  are  two  small  islands,  Verlaten 
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on  the  west  and  Long  on  the  east.  It  was  considered  by  Junghuhn  to 
be  a  continuation  of  the  mountain  system  on  the  adjacent  west  coast  of 
Java,  and  probably  marks  the  position  of  an  old  fissure  extending  across 
the  strait.  It  was  entirely  uninhabited,  and  only  occasionally  visited  by 
fishermen  from  the  neighboring  coasts.  The  series  of  volcanic  phenom- 
ena of  which  it  was  the  scene  began  on  May  20, 1883,  with  an  eruption, 
the  sound  of  which  was  heard  at  Batavia^  100  miles  distant,  and  which 
had  its  seat  in  the  most  northern  and  lowest  of  the  three  peaks.  Its  first 
'  eff'ect  was  the  devastation  of  Long  Island  and  the  expulsion  of  large 
^quantities  of  sand  and  pumice. 

A  visit  to  the  island  some  time  later  showed  the  scene  of  this  outbreak 
to  have  a  maximum  length  of  about  100  yards,  and  from  it  volumes  of 
vapor  and  pumice  dust  were  still  rising,  although  as  late  as  August 
11th,  trees  were  still  growing  on  the  main  peak,  which,  indeed,  was  not 
«;Ctive  at  any  time  in  1883. 

The  volcanic  activity  continued  during  June  and  July,  extending  in 
August  to  the  second  peak,  and  reaching  a  maximum  on  August  27 ;  after 
that  diminishing,  but  continuing  for  several  days  thereafter.  The  fore- 
noon of  the  27th  was  marked  by  a  series  of  explosions,  apparently  due 
to  the  admission  of  the  sea  to  the  crater  by  the  falling  in  of  its  north- 
ern walls.  By  the  greatest  of  these  explosions,  occurring  about  10  A.  m., 
the  whole  northern  part  of  the  island,  probably  reduced  to  a  shell  by 
the  previous  eruptions,  and  includinghalf  of  the  main  peak,  was  appar- 
ently blown  into  the  air  to  an  unknown  height,  the  heavier  dSbris  fall- 
ing partly  upon  the  remaining  portions  of  Krakatoa  and  Long  and  Ver- 
laten,  which  were  entirely  covered  by  the  deposit;  partly  into  the  sea  to 
the  east  and  northeast,  where  it  formed  two  new  islands,  at  first  of  con- 
siderable extent  but  which  gradually  disappeared  by  the  erosion  of  the 
•waves  5  while  the  finer  dust  reached  the  upper  regions  of  the  atmos- 
phere and  was  carried  away  by  the  winds,  to  make  its  presence  evident 
around  the  entire  globe,  and  for  many  months  afterward,  in  the  peculiar 
ruddy  glow  of  the  sunset  skies,  which,  first  noticed  in  November,  1883, 
has  not  entirely  ceased  now,  in  the  summer  of  1885.  , 

The  noise  of  the  explosion  was  heard  over  a  circle  of  30^  radius,  com- 
prising more  than  one- fifteenth  of  the  entire  surface  of  the  earth,  and 
in  some  directions  to  even  greater  distances.  At  the  island  itself  the 
^greatest  changes  occurred.  Its  area  had  formerly  been  33J  square  kil- 
ometers, of  which  23  square  kilometers  have  entirely  disappeared;  and 
where  there  had  been  a  considerable  mountain,  now  the  sea  has  a  depth 
of  over  300  meters.  The  remnant  of  the  original  area  was  increased  to 
I5i  square  kilometers  by  additions  on  the  south  and  southwest  sides, 
while  the  northern  side  was  left  a  cliff  800  meters  high.  The  extent 
of  Long  and  Verlaten  was  also  somewhat  increased.  Yerbeek  estimates 
the  amount  of  ejected  material  to  have  exceeded  18  cubic  kilometers. 
.  The  ocean  wave  caused  by  this  convulsion  devastated  all  the  adjacent 
•coasts,  bringing  death  to  thousands  of  the  inhabitants,  and  extending 
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its  influence  to  the  coasts  of  America,  where  it  was  plainly  marked  on 
the  tide-gauges  in  California  and  Alaska.  On  Java  the  whole  west 
coast  was  swept  by  the  wave,  and  the  town  and  light-house  of  Anjer 
were  completely  destroyed,  the  wave  there  reaching  a  height  of  over  30 
meters.  In  Lampong  Bay,  Sumatra,  a  Government  vessel  was  carried 
three  miles  inland,  and  the  bay  was  so  filled  with  floating  pumice  that 
for  weeks  afterward  vessels  were  unable  to  aproach  the  site  of  the 
ruined  town  of  Telok  Betong,  at  its  head.  Up  to  jSTovember  1,  32,635 
victims  of  the  catastioi)he  were  counted. 

The  velocity  of  this  ocean  wave  in  its  progress  to  distant  stations 
was  investigated  by  several  persons.  It  was  propagated  most  forcibly 
toward  the  Indian  Ocean,  and  was  distinctly  marked  at  twelve  of  the 
seventeen  Indian  tidal  stations,  as  well  as  at  Port  Louis,  in  Mauritius, 
and  Port  Elizabeth,  in  South  Africa.  For  the  two  latter  places  Maj.  A. 
W.  Baird  deduces  the  velocity  of  467  statute  miles  per  hour  (Nature^ 
XXIX,  358),  both  giving  the  same  result,  although  the  distances  are  3,400 
and  5,450  miles,  respectively.  This  agrees  with  Airy's  tabulated  value 
for  an  ocean  depth  of  15,000  feet,  which  is  supposed  to  be  the  average 
depth  in  this  direction.  The  velocities  in  other  directions  were  less, 
viz,  to  Galle,  397  miles;  to  Kegapatam,  355  miles;  and  to  Aden,  371  miles. 
Verbeek  deduced  a  velocity  of  only  306  miles  per  hour  to  Port  Eliza- 
beth and  109  miles  to  Padang.     {Nature^  xxx,  10.) 

Another  and  unexpected  result  of  the  Krakatoa  explosion  was  the 
formation  of  an  immense  air  wave,  which  was  propagated  several  times 
about  the  earth  in  both  directions,  making  its  passage  known  by  irregu- 
larities in  the  traces  of  the  recording  barometers  in  numerous  meteor- 
ological observatories  in  all  parts  of  the  world.  It  was  first  recognized 
by  General  Eichard  Strachey  {N'ature^  xxix,  181),  in  a  paper  presented 
to  the  Eoyal  Society  in  December,  1883,  and  later  investigations  abun- 
dantly confirmed  his  deductions.  The  wave  made  the  circuit  of  the 
earth  in  about  thirty-six  hours,  having  thus  a  velocity  approximating 
that  of  sound.  The  wave  propagated  from  east  to  west  had  a  mean  pe- 
riod of  36^  57™,  that  from  west  to  east  35*^  17"*,  the  difference  being  at- 
tributed to  the  motion  of  the  atmosphere.  The  wave  returned  to  the 
same  station  three  or  four  times,  gradually  becoming  imperceptible. 

The'  far-reaching  effects  of  the  Krakatoa  explosion  have  been  traced 
in  still  another  direction  in  the  peculiar  ruddy  appearance  of  the  sky  at 
sunset  and  at  sunrise.  This  first  attracted  general  attention  in  America 
and  Europe  in  the  latter  part  of  November,  1883.  Many  causes  were 
suggested,  and  much  discussion  filled  the  scientific  periodicals  about 
them,  but  it  has  been  pretty  generally  accepted  that  the  appearances 
were  due  to  the  presence  in  the  upper  atmosphere  of  fine  dust  from 
Krakatoa.  In  support  of  this  view  are  the  facts  that  distinct  evidence 
of  volcanic  dust,  similar  to  that  ejected  from  Krakatoa,  has  been  found 
in  rain  and  snow,  and  that  the  successive  appearances  of  the  red  skies 
could  be  traced  around  the  globe  as  the  dust  cloud  gradually  extended 
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itself  to  the  westward,  under  the  influence  of  the  prevailing  winds.  The 
appearances  continued  in  greater  or  less  intensity  through  the  year 
1884. 

The  council  of  the  Eoyal  Society  (London)  appointed  a  committee  for 
the  purpose  of  collecting  the  various  accounts  of  the  volcanic  eruption 
at  Krakatoa,  and  attendant  phenomena.  Under  date  of  February  12, 
1884,  the  chairman,  G.  J.  Symons,  published  a  letter  inviting  authenti- 
cated communications.     {Mature,  xxix,  355 ;  Sdence,  iii,  244.) 

Early  in  1884  reports  were  received  of  the  elevation  of  a  new  volcanic 
island  near  Bogosloff,  one  of  the  Aleutian  Islands,  but  it  was  not  until 
August  that  reliable  information  was  at  hand  in  regard  to  it.  The  vol- 
canic activity  apparently  began  early  in  1883,  and  culminated  in  Octo- 
ber, 1883,  in  a  submarine  eruption,  resulting  in  the  formation  of  a  new 
volcanic  peak  some  450  feet  high,  which  is  not  a  separate  island,  but  is 
connected  with  the  north  end  of  Bogosloff  by  a  low  sand  beach.  It  was 
visited  in  May^  1884,  by  Lieut.  G.  M.  Stoney,  U.  S.  K,  and  was  then  still 
active  {Science^  iv,  432).  The  previous  history  of  Bogosloff  has  been 
given  by  Dall  {Science^  iii,  89)  and  by  Davidson  {Science^  iii,  282). 

About  the  same  time  that  the  new  peak  appeared  at  Bogosloff,  an- 
other Alaskan  volcano.  Mount  Saint  Augustin,  on  an  island  in  Cook's 
Inlet,  also  became  active.  On  the  morning  of  October  6, 1J:83,  an  erup- 
tion occurred  {Science^  in,  187),  which  caused  an  earthquake  wave  25  to 
30  feet  high  at  Port  Graham,  and  was  at  first  reported  to  have  split  the 
mountain  in  two  from  peak  to  base.  It  was  also  said  that  the  northern 
half  had  sunk  away  to  the  level  of  the  cliff'.  Later  accounts,  however 
{Science^  iii,  798),  state  that  the  reports  were  much  exaggerated.  The 
west  side  of  the  summit  has  fallen  in,  formiug  a  new  crater,  but  the 
mountain  was  not  split  and  no  waves  of  importance  were  observed. 
1  he  volcano  was,  however,  still  active  in  Kovember,  1884.  {Science^  iv, 
474.) 

On  July  26, 1884,  the  light-house  keeper  at  Cape  Eeykjanes,  the  south- 
west point  of  Iceland,  saw  what  was  supposed  to  be  a  new  volcanic  is- 
land in  the  sea,  to  the  westward.  But  after  having  been  the  subject  of 
various  communications  in  the  public  press  {Nature^  xxxi,  37;  Science^ 
IV,  506),  the  reports  of  a  new  island  were  at  last  proved  to  be  founded 
on  a  mistaken  observation  of  a  well-known  island  not  usually  visible 
from  the  mainland.  ISo  new  island  could  be  found.  {Nature^  xxxi, 
149.) 

Lieutenant  Wohlgemuth,  the  leader  of  the  Austrian  polar  expedi- 
tion, found  traces  of  still  progressing  volcanic  activity  in  the  island  of 
Jan  Mayen,  and  three  times,  while  there,  observed  well- marked  subter- 
ranean shocks.    {Nature^  xxix,  246.) 

In  a  monograph  upon  the  volcano  El  Mayon,  in  the  island  of  Luzod, 
read  before  the  Seismological  Society  of  Japan,  Don  E.  Abella  y  Casa- 
riego  has  given  a  r6sum6  of  former  eruptions,  especially  those  of  1766, 
1814,  1834, 1845,  1853,  1871,  1875,  and  1881 5  and  has  discussed  the  hy- 
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drography,  orography,  and  geology  of  the  mountain.  {Trans.  8.  8.  of 
Japatiy  V,  19.) 

Gapt.  0.  B.  Button,  U.  S.  A.,  describes  {Am.  Jour.  Sd.^xxY,  219) his 
observations  during  an  extended  examination  of  the  volcanoes  of  the 
Hawaiian  Islands.  He  visited  the  crater  of  Kilauea,  watching  the 
action  of  the  lava  in  the  lakes,  and  reaching  the  conclusion  that  it  has 
no  connection  with  Mauna  Loa.  At  the  latter  the  results  of  the  great 
eruption  of  1880-'81  were  particularly  examined.  The  largest  lava 
stream  from  this  eruption  was  50  miles  long  and  varied  in  width  from 
half  a  mile  to  2  miles.  Comparing  Mauna  Kea  with  Mauna  Loa,  a 
difference  in  the  character  of  the  lavas  is  noted,  and  also  their  abun- 
dance of  fragmental  products  on  the  former  contrasted  with  the  notable 
absence  on  the  latter.  The  other  volcanoes  of  Hawaii,  as  also  those  on 
Maui  and  Oahu,  were  visited,  and  abundant  evidences  of  recent  eleva- 
tion were  found,  with  marked  traces  also  of  subsidence  in  some  por- 
tions. 

Messrs.  Hague  and  Iddings,  of  the  United  States  Geological  Survey, 
have  given  {Am.  Jour.  Sci.,  xxvi,  222)  some  results  of  a  reconnaissance 
of  several  of  the  extinct  volcanic  cones  of  ]N"orthern  California,  Oregon, 
and  Washington  Territory,  made  in  1870,  but  not  hitherto  published. 
The  localities  described  are  Lassen's  Peak,  Mount  Eainier,  Mount  Hood, 
and  Mount  Shasta,  and  the  article  is  mostly  occupied  with  the  litholog- 
ical  and  chemical  discussion  of  the  rock  specimens  brought  from  these 
mountains.  These  four  cones  present  many  close  resemblances  in  the 
character  of  their  rocks.  They  are  all  andesite  volcanoes,  with  extru- 
sions of  basalt  breaking  out  upon  their  slopes  and  along  the  edges  of 
the  plain,  extending  in  all  directions  for  long  distances. 

SEISMOLOaY. 

The  eighteenth  annual  report  of  Dr.  C.  W.  C.  Fuchs  describes  the 
volcanic  and  seismic  phenomena  of  the  year  1882,  mentioning  an  un- 
important eruption  of  Vesuvius  in  January  and  February,  the  slight 
activity  of  Etna  and  Stromboli  during  the  spring  months,  and  a  little- 
known  eruption  of  Chiriqui,  in  Central  America,  in  September. 

The  catalogue  of  earthquakes  includes  217  items,  classified  in  time  as 
follows :  Winter^  73 :  December,  19 ;  January,  30 ;  February,  24.  8pringy 
56:  March,  34;  April,  12;  May,  10.  Summer,  35:  June,  5;  July,  20; 
August,  10.  Autumn,  53:  September,  13;  October,  28;  November, 
12. 

Additions  to  his  previous  reports  are  given,  numbering,  for  1879,  37 
items;  for  1880,  56  items;  for  1881,  114  items.  {Min.  u.  petr.  Mitth., 
1883.) 

The  only  earthquake  of  importance  in  1882,  as  reported  by  Dr.  Fuchs, 
accompanied  the  eruption  of  Chiriqui,  and  extended  throughout  the 
Isthmus  of  Panama  and  the  adjacent  portions  of  Central  America  and 
the  northern  coast  of  South  America.    It  occurred  at  3^  18™  on  the 
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morning  of  September  7,  1882,  and  injured  buildings  in  many  places, 
causing  the  loss  of  a  few  lives. 

The  nineteenth  report  of  Dr.  Fuchs  contains  an  account  of  the  vol- 
canic eruptions  and  earthquakes  of  1883.  (Min.  u.  petr.  Mitth.^  1884.) 
Moderate  eruptions  of  Etna  during  March  and  April  are  noted,  and 
others  during  the  year,  from  Vesuvius  and  Cotopaxi,  and  also  in  Ice- 
land, Nicaragua,  Colombia,  and  Alaska;  but  by  far  the  most  important 
outbreak  was  the  great  eruption  of  Krakatoa,  already  noticed  here. 

The  record  of  earthquakes  contains  263  items,  distributed  by  seasons 
as  follows:  Winter,  66:  December,  21  j  January,  21;  February,  14. 
Spring  J  66:  March,  22;  April,  20;  May,  24.  Summer,  68:  June,  20; 
July,  29 ;  August,  19.  Autumn,  73 :  September,  29 ;  October,  30 ;  No- 
vember, 31.  The  only  one  of  importance  was  that  in  Ischia  on  July  28, 
1883. 

In  his  twelfth  "Notes  on  American  Earthquakes"  {Am.  Jour.  8ci.j 
XXV,  353)  G.  G.  Eockwood,  jr.,  gives  the  record  for  1882.  It  includes 
72  items,  classified  geographically  as  follows :  Canada,  6 ;  New  En- 
gland, 5 ;  Atlantic  States,  6 ;  Mississippi  Valley,  11 ;  Pacific  coast,  19 ; 
Mexico  and  Central  America,  18;  West  Indies,  5;  Peru,  1.  They  may 
be  classified  by  seasons  thus :  Winter,  11 :  December,  5 ;  January,  3 ; 
February,  3.  Spring,  18:  March,  8;  April,  6;  May,  4.  Summer,  14: 
June,  2 ;  July,  6;  August,  6.  Autumn,  29:  September,  7 ;  October,  16 ; 
November,  6. 

The  only  earthquake  which  caused  any  damage  was  that  of  Septem- 
ber 7,  1882,  on  the  Isthmus  of  Panama.  Others  of  local  interest  in  the 
United  States  occurred  on  September  7,  October  22,  and  November  7. 
Thirty-six  items  are  added  to  the  records  for  the  years  1879-'81,  all  re- 
ferring to  the  Central  American  region. 

In  his  thirteenth  "Notes"  {Am.  Jour.  Sci.,xx\u,  358)  the  record 
for  1883  is  given. 

There  are  76  shocks  noted,  distributed  geographically  as  follows: 
Canada,  8;  New  England,  3;  Atlantic  States,  2;  Mississippi  Valley, 
11;  Pacific  coast,  23;  Mexico,  1;  West  Indies,  4 ;  Central  America,  14 ; 
,  Peru  and  Chili,  10.  By  seasons  they  may  be  classified  thus :  Winter^ 
16:  December,  4;  January,  7;  February,  5.  Spring,  20:  March,  9; 
April,  3;  May,  8.  Summer,  IS:  June,  3;  July,  7;  August,  8.  Autumnj 
22:  September,  8;  October,  9;  November,  5. 

Nearly  all  were  but  of  moderate  importance.  The  only  ones  meriting 
individual  mention  were :  January  11,  in  Southern  Illinois  and  adjacent 
portions  of  Missouri,  Kentucky,  and  Tennessee ;  March  8,  on  the  Isth- 
mus of  Panama  and  in  the  States  of  Colombia,  in  which  churches  and 
other  buildings  were  injured ;  May  19,  in  Ecuador,  overthrowing  houses 
in  Latacunga ;  October  6,  at  Mount  Saint  Augustin,  in  Alaska. 

In  summarizing  his  lists  for  the  twelve  years  1872-'83,  Professor 
Bockwood  finds  that  of  the  364  earthquakes  which  are  recorded  for  the 
United  States  and  Canada,  151  occurred  on  the  Pacific  slope,  66  in  the 
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Mississippi  Valley,  and  147  on  the  Atlantic  slope,  giving  an  average 
frequency  of  about  one  every  twelve  days  for  the  whole  region,  and 
once  a  month  for  the  Atlantic  slope.    {Sd'Cnce,  iv,  569..) 

On  July  28, 1883,  portions  of  the  island  of  tschia  were  devastated  by 
a  severe  earthquake,  which  has  given  rise  to  a  considerable  amount  of 
literature.  The  following  account  is  condensed  from  a  variety  of  sources 
mentioned  in  the  bibliography : 

Ischia  contains  about  26  square  miles,  and  in  the  center  of  the  island 
rises  Mount  Epomeo,  792  meters  high,  an  old  volcano,  which  during 
historic  times  has  shown  its  activity  only  by  hot  springs  and  earth- 
quakes. The  thermal  springs,  with  the  pleasant  climate,  have  made 
Ischia  a  favorite  summer  resort,  and  during  the  season  the  town  of  Oas- 
amicciola  is  usually  crowded  with  strangers.  There  had  been  some  pre- 
vious indications  of  unusual  subterranean  activity — some  hot  springs 
had  shown  abnormal  variations  of  temperature,  some  slight  earthquakes 
were  felt,  and  the  instruments  in  the  seisraological  observatories  at 
Kaples  and  Kome  were  in  increased  motion;  but  nothing  gave  any 
warning  of  where  the  blow  would  strike.  The  violent  shock  came  about 
9^  25"  p.  m.  on  Saturday,  July  28,  and  the  greatest  damage  was  done 
at  Gasamicciola  and  vicinity.  This  town,  built  on  two  small  hills  on 
the  north  slope  of  Epomeo,  was  entirely  destroyed.  A  performance 
was  in  progress  at  the  theater,  and  when  the  building  collapsed  at  the 
shock  many  persons  were  buried  in  the  ruins.  Lacco  Ameno,  on  the 
coast  northwest  of  Gasamicciola,  was  also  mostly  destroyed,  and  Forio 
was  much  damaged.  The  town  of  Ischia,  on  the  east  coast,  was  severely 
shaken,  without  suffering  serious  harm.  But  the  villages  of  Fontana 
and  Serrara,  situated  in  the  interior  of  the  island,  and  indeed  within 
the  old  crater,  were  great  sufferers,  as  was  also  Barauo.  Two  large  land- 
slips were  caused  on  the  north  slope  of  Epomeo,  but  no  true  fissures 
were  found  anywhere  and  no  apparent  changes  of  level.  The  num- 
ber of  casualties  in  the  island,  as  stated  by  the  official  commission  of 
the  Italian  Government,  was  2,313  killed  and  762  wounded.  In  Gasa- 
micciola there  were  before  the  shock  672  dwellings  and  4,300  inhabi- 
tants, of  which  537  dwellings  were  destroyed  entirely  and  1,784  people 
were  killed. 

In  investigating  the  origin  of  this  earthquake,  L.  Baldacci  (Boll,  del 
R.  Com.  OeoL  WItaliaj  iv,  157)  traces  two  lines  of  hot  springs,  one  east 
and  west,  the  other  north-northwest  to  south-southeast,  which  he  re- 
gards as  indicating  the  position  of  old  cleavage  lines  intersecting  at  Gasa- 
micciola, and  to  which  he  attributes  this  earthquake.  H.  J.  Johnston- 
Lavis  {Nature^  xxviii,  437)  has  drawn  isoseismals  about  the  focus, 
finding  them  to  be  elongated  ellipses  whose  minor  axes  are  nearly  in 
the  line  of  the  north  and  south  fissure  just  mentioned,  and  concludes 
that  they  indicate  a  plate-shaped  focus,  whose  strike  extends  in  a  line 
from  Fontana  to  near  the  beach  at  Lacco.  G.  G.  Eockwood  finds  the 
cause  in  a  rupture  taking  place  along  an  old  volcanic  fissure  directed 
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roughly  north  and  south  and  extending  radially  in  or  under  the  northern 
slope  of  Epomeo.  (Am.  Jour.  Soi.j  xxYi,  475.)  Palmieri  attributes  it  to 
the  collapse  of  subterranean  cavities,  probably  caused  by  the  abstrac- 
tion of  matter  carried  away  in  solution  by  the  hot  springs.  Fuchs  says 
{Min.  u.  petr.  Mitth.^  1884, 185)  it  was  neither  volcanic  nor  a  collapse 
of  a  cavity,  but  only  a  rearrangement  of  the  materials  of  the  hill  taking 
place  at  a  moderate  depth. 

On  August  10,  1884,  between  seven  and  eight  minutes  after  2  P.  M., 
a  decided  earthquake  occurred  in  the  Middle  and  Eastern  States,  a  brief 
preliminary  notice  of  which  was  given  by  the  writer.  (Am.  Jour.  Sci., 
xxvin,  242.)  It  extended  along  the  coast  from  Baltimore,  Md.,  to  Port- 
land, Me.,  and  westward  to  the  Alleghanies.  The  origin  was  evidently 
not  far  from  New  York  City.  The  shock  was  more  violent  than  any 
which  had  been  felt  in  that  region  for  a  considerable  time. 

Part  second  of  the  seventh  volume  (1884)  of  the  Transactions  of  the 
Seismological  Society  of  Japan  is  occupied  by  John  Milne  in  the  dis- 
cussion of  387  earthquakes  observed  in  North  Japan  from  October, 
1881,  to  October,  1883.  It  is  accompanied  by  123  maps  of  the  areas 
affected  by  jsingle  earthquakes,  and  one  general  map  shaded  to  repre- 
sent the  distribution  of  volcanic  and  seismic  activity  in  Japan,  and  also 
15  pages  containing  66  figures  of  the  tracings  made  by  various  record- 
ing instruments.  As  results  of  the  discussion  the  author  finds  that  84 
per  cent,  of  the  earthquakes  originated  under  the  ocean  or  on  the  eastern 
seaboard ;  that  the  winter  intensity  is  nearly  three  and  a  half  times  as 
great  as  the  summer  intensity ;  that  there  is  a  general  coincidence  be- 
tween the  maximum  of  earthquakes  and  the  minimum  of  temperature; 
and  that  there  were  11.2  per  cent,  more  earthquakes  at  low  water  than 
at  high  water.  Sixteen  of  the  earthquakes  occurred  simultaneously  in 
separated  areas,  not  being  felt  in  the  intervening  districts.  He  also 
finds  that  the  indications  of  exactly  similar  instruments  may  vary  con- 
siderably at  stations  only  a  fewhundred  feet  apart.  Whence  he  concludes 
that  the  amplitude  and  period  of  the  vibration  constituting  an  earth- 
quake are  very  largely  dependent  on  the  character  of  the  soil  and  other 
local  circumstances,  and  that  therefore  the  direction  of  vibration  in  an 
ordinary  earthquake  has  usually  no  immediate  relation  to  its  direction 
of  propagation. 

Thomas  H.  Streets,  M.  D.,  TJ.  S.  N.,  gives  {Am.  Jour.  Sci.^  xxv,361) 
a  list  of  earthquakes  compiled  from  the  weather  statistics  kept  at  the 
United  States  naval  hospital  at  Yokohama,  Japan.  It  includes  aU 
shocks,  appreciable  without  instruments,  that  occurred  in  a  period  of 
four  years  beginning  with  1878,  They  numbered  124,  and,  classified  by 
seasons,  were:  Winter,  41;  spring,  35;  summer, 27;  autumn, 21;  show- 
ing a  greater  frequency  in  winter  than  in  summer,  as  has  been  given 
by  other  lists.  If  March  be  substituted  for  December  as  a  winter  month, 
the  contrast  is  still  more  striking,  as  we  then  find  51,  or  41  per  cent,  of 
the  whole  number,  occurring  in  those  three  months.    February  and 
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March  appear  to  be  tlie  months  of  greatest  earthquake  activity.  A 
period  of  earthquake  calm  is  found  in  August  and  September,  coinci- 
dent with  the  period  of  greatest  cyclonic  activity. 

Prof.  J.  P.  O'Reilly,  of  Dublin,  has  prepared  an  earthquake  map  of  the 
British  Islands.  ( Trans.  Roy.  Ir.  Acad.j  xxviii,  285.)  It  is  based  upon 
a.  catalogue  of  53  earthquakes  felt  in  historical  times  up  to  1880,  of 
which  8  occurred  previous  to  the  year  1700.  These  are  rearranged 
and  recatalogued  with  respect  to  localities  and  frequency,  and  the  map 
is  shaded  accordingly.  The  most  deeply  shaded  portions,  indicating 
the  greatest  frequency,  are  found  in  Southern  Scotland  and  in  the  neigh- 
borhood of  Bristol  Channel,  and  generally  the  map  shows  much  more 
earthquake  action  in  Great  Britain  than  in  Ireland ;  whence  the  author 
infers  the  existence  of  some  barrier,  such  as  great  lines  of  faulting  be- 
neath the  sea,  which  prevents  the  extension  of  seismic  action  to  the 
adjacent  island.  He  does  not,  however,  allude  to  what  is  certainly  the 
fact,  that  the  probability  of  any  slight  earthquake  passing  unreported 
would  be  much  greater  in  Ireland  than  in  Scotland  or  England.  The 
relationship  of  the  areas  marked  by  frequency  of  earthquakes  to  the 
great  coast  line  directions,  described  in  previous  papers  by  this  author, 
is  discussed,  and  also  the  relation  between  the  coal  areas  (which  are 
marked  on  the  map)  and  the  earthquake  areas ;  and  the  suggestion 
is  made  that  if  a  similar  investigation  of  European  earthquake^  on  which 
he  is  engaged  should  confirm  the  indications  of  the  map  of  England 
that  coal  areas  are  also  earthquake  areas,  then  the  earthquake  map 
might  be  an  important  aid  in  the  search  for  concealed  beds  of  coal. 

In  a  memoir  on  the  earthquakes  of  July,  1880,  in  the  island  of  Luzon 
(Trans.  Seis.  8oc.  of  Jap.,  v,  43),  Don  J.  Oentano  y  Garcia  dissents  from 
the  conclusions  of  Father  Faura,  previously  published,  which  placed  the 
seismic  center  in  an  extinct  volcano  situated  between  Lepanto  and  Ben- 
guet,  in  the  central  mountain  chain  of  Luzon.  After  an  extended  de- 
ficription  of  the  effects  produced  by  the  earthquake,  mostly  based  upon 
his  own  observation,  he  reaches  the  following  conclusions:  All  the 
series  of  earthquakes  from  the  14th  to  the  25th  of  July,  1880,  can  be  di- 
vided into  three  classes,  corresponding  to  the  14th,  18th,  and  20th  days. 
The  intensity  curves  for  each  of  these  periods,  as  drawn  on  the  author's 
map,  indicate  that  the  seismic  center  was  in  the  southern  part  of  the 
island,  near  the  lake  called  La  Laguna,  southeast  of  Manila,  the  curves 
of  maximum  intensity  for  the  first  two  periods  including  the  region 
just  east  of  this  lake,  and  for  the  third  period  its  western  shore. 

In  an  article  on  Earthquake  Disturbances  of  the  Tides  on  the  Coasts 
of  India  {Mature,  xxix,  358),  we  find  some  results  reached  by  Maj.  M. 
W.  Rogers  in  a  discussion  of  the  earthquake  waves  which  appeared  in 
the  Bay  of  Bengal  on  December  31, 1881.  The  probable  position  of  the 
center  of  impulse  was  beneath  the  waters  of  the  western  part  of  tfae  Bay 
of  Bengal,  and  the  velocities  deduced  for  the  sea  wave  were :  To  Port 
Blair,  in  the  Andamans,  360  miles  an  hour  3  to  Madras  and  Negapatam, 
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240  miles;  to  False  Point,  180  miles;  and  to  Dublat,  at  tlie  mouth  of  the 
Hooghly,  120  miles.  The  average  depth  of  the  sea  is  known  to  dimin- 
ish in  every  instance  of  diminished  velocity,  and  in  all  these  cases  the 
crest  of  a  positive  wave  preceded  the  trough  or  negativ^e  wave. 

At  the  Minneapolis  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  [Proc.A.A.  A.  S.j  1883,  xxxii,  253),  Eichard  Owen 
discussed  the  grand  lines  of  orographic  development  of  the  continental 
masses,  and  their  relations  to  volcanic  and  seismic  regions.  He  showed 
that  a  series  of  mountain  chains,  in  several  parallel  ranges,  extends 
nearly  east  and  west  from  the  land  center  in  Switzerland  to  the  equator 
at  Quito  and  Sumatra,  and  that  active  volcanoes  are  often  found  in 
this  stony  girdle,  while  seismic  activity  is  more  often  displayed  within 
areas  inclosed  by  the  great  orographic  links  of  this  chain. 
^  G.  K.  Gilbert  offers  (Am.  Jour.  Sci.j  xxvii,  49)  a  theory  to  account 
for  the  earthquakes  of  the  Great  Basin.  The  elevation  of  mountain 
chains  being  gradual,  results  in  a  slowly  increasing  strain  upon  the  ad- 
jacent strata,  which  strain  is  from  time  to  time  relieved  by  the  forma- 
tion of  faults  at  the  foot  of  the  range.  This  fault  formation  constitutes 
an  earthquake  shock ;  and  the  tension  of  the  strata  having  been  thus 
relieved,  a  longer  or  shorter  period  of  quiescence  will  follow,  until  the 
tension  again  accumulates  to  the  point  of  fracture.  Applying  these 
principles  to  the  particular  case,  it  is  noted  that  fault  scarps  are  found 
along  the  western  base  of  the  Wasatch  Eange  and  along  the  eastern 
base  of  the  Sierra  Kevada,  one  of  the  latter  having  been  formed  by 
the  Owens  Valley  earthquake,  which  caused  so  much  damage  in  1872. 
But  the  fault  scarp  of  the  Wasatch  is  notably  interrupted  from  Warm 
Springs  to  Emigration  Canon,  near  Salt  Lake  City,  whence  the  infer- 
ence is  drawn  that  the  strain  of  the  rising  mountains  has  not  there  been 
relieved  in  recent  time,  and  consequently  the  inhabitants  of  that  city 
may  anticipate  the  occurrence  of  an  earthquake  shock  to  relieve  this 
tension,  which  will  be  more  severe  the  longer  it  is  delayed. 

In  the  first  part  of  Das  Antlitz  der  Erde  (Leipzig,  1883)  Edward 
Suess  has  discussed,  in  connection  with  other  matters,  both  earthquakes 
and  volcanoes.  Having  in  the  second  chapter  described  several  regions 
which  are  subject  to  earthquakes,  as  the  Northeastern  Alps,  Southern 
Italy,  Central  America,  and  the  west  coast  of  South  America,  in  the 
third  chapter  he  discusses  the  general  topic  of  dislocations  and  the 
strains  which  cause  them,  and  in  the  fifth  the  difi'erent  classes  of  earth- 
quakes and  their  relation  to  more  extensive  movements  of  the  crust. 
The  fourth  chapter  is  devoted  to  volcanoes,  tracing  the  different  stages 
in  the  life  history  of  an  eruptive  mountain,  as  illustrated  in  the  phenom- 
ena of  the  present  day,  from  those  which  have  broken  forth  within 
historical  time  and  are  still  continuously  active,  through  the  succession 
of  less  and  less  active  cones,  to  those  which  have  not  only  been  long 
extinct,  but  have  been  reduced  to  ruins  by  the  processes  of  erosion,  and 
finally  to  those  masses  of  eruptive  matter  which  never  reached  the  sur- 
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face  at  all  in  a  fluid  condition,  bat  have  made  their  presence  known 
only  by  the  altered  condition  of  the  overlying  strata. 

On  the  theory  that  the  motive  power  of  volcanoes  and  earthquakes 
is  due  to  the  vapor  of  water,  it  becomes  necessary  to  explain  how  water 
can  be  suddenly  brought  in  contact  with  the  heated  portions  of  the  in- 
terior of  the  earth  in  sufficient  quantities  to  generate  the  explosive  force 
called  for  by  the  phenomena.  To  meet  this  difficulty  S.  Meunier  (ia 
Nature^  1884. 1,  379)  assumes  the  crust  to  be  thicker  under  the  oceans 
than  under  the  land,  and  suggests  that  at  the  edges  of  the  thicker  parts, 
that  is,  at  the  coa^st  lines,  masses  may,  by  their  own  weight  or  by  ex- 
ternal strains,  be  cracked  off  from  the  solid  crust,  and  may  thus  sud- 
denly open  a  rapid  communication  between  the  included  water  of  the 
npper  strata  and  the  zone  of  dissociation  by  heat  below, 

Under  the  name  of  Earth  Pulsations,  Prof.  John  Milne,  of  Tokio  {Na^ 
ture^  xxvni,  367),  treats  of  movements  of  the  soil  which  escape  our  notice 
on  account  of  the  slowness  of  their  period.  Showing  that  increase  of 
atmospheric  pressure  or  the  rise  of  the  tide  would  so  change  the  load 
resting  on  the  surface  as  to  make  such  motions  probable,  he  cites  the 
increased  activity  of  all  microseismic  apparatus,  and  the  increased  flow 
of  gas  from  the  pores*of  a  coal  seam  attendant  on  the  fall  of  the  baro- 
metric column,  as  indications  pointing  in  the  direction  of  increased  in- 
ternal activity.  Observation  both  in  Italy  and  in  Japan  also  shows 
that  the  position  of  rest  of  a  suspended  pendulum  is  not  invariable,  the 
variation  from  normal  position  being  too  great  and  too  uniform  to  be 
attributed  to  accidental  causes.  Other  illustrations  are  drawn  from 
motions  of  the  waters  in  English  lakes  at  the  time  of  the  great  Lisbon 
earthquake,  and  from  the  motions  not  infrequently  reported  of  the  del- 
icate levels  of  astroDomical  observatories,  which  have  not  been  ac- 
companied by  sensible  movements  of  the  ground.  The  same  writer  also 
discusses  (Nature^  xxix,  290)  the  effect  of  earthquakes  on  buildings, 
and  the  kind  of  buildings  best  adapted  to  escape  injury  therefrom. 
Two  plans  are  suggested:  either  to  make  the  buildings  strong  and  biud 
them  together  with  iron  rods,  so  as  to  resist  the  strains  which  occur, 
or  to  employ  frame  buildings  comparable  in  structure  to  a  wicker  basket, 
which  may  yield  without  being  overthrown.  The  use  of  heavy  brick 
chimneys  joined  to  wooden  houses  is  especially  condemned  as  danger- 
ous. 

The  authorities  of  the  University  of  Tokio  have  instructed  one  of 
th^ir  officers  to  devote  himself  wholly  to  the  study  of  seismic  phenom- 
ena. The  person  thus  appointed  is  Mr.  Sekiya,  the  Japanese  secre- 
tary of  the  Seismological  Society  of  Japan. 

In  Ifl'ovember,  1884,  a  conference  to  formulate  plans  for  the  systematic 
observation  and  discussion  of  earthquakes  in  the  United  States  was 
held  in  the  rooms  of  the  Geological  Survey  at  Washington.  There  were 
present  Messrs.  J.  W.  Powell,  C.  B.  Dutton,  and  G.  K.  Gilbert,  of  the 
Survey;  CAbbe  and  0.  F.  Marvin,  of  the  Signal  Service  j  H.  M.  Paul,  of 
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the  Kaval  Observatory;  0.  G.  Rockwoodjr.,  of  Princeton;  and  W.  M. 
Davis^  of  Harvard  College,  Plans  were  arranged  looking  to  the  pro- 
curing of  more  accarate  non-instrumental  observations,  and  to  the  ulti- 
mate establishment  of  such  instrumental  observations  as  might  be 
found  practicable.  To  this  end  subcommittees  of  those  present  were 
appointed  to  consider  the  selection  of  instruments  and  the  location  of 
stations,  &c.,  which  committees  are  expected  to  report  at  a  subsequent 
meeting  of  the  conference. 

At  the  Montreal  meeting  of  the  British  Association,  in  August,  1884, 
a  grant  of  £75  was  made  for  the  investigation  of  earthquake  phenom- 
ena in  Japan,  and  £25  for  volcanic  phenomena  at  Vesuvius.  {Sciencey 
IV,  263.) 

SEISMOMETRY. 

An  underground  observatory  has  been  established  by  Professor  Milne 
at  Takashima,  near  Nagasaki,  in  a  coal  mine  whose  workings  extend 
beneath  the  island  and  the  sea  and  have  a  total  length  of  about  70 
miles.  It  is  proposed  to  carry  on  observations  of  the  motions  of  the 
soil  by  means  of  microphones  placed  in  the  solid  rock,  by.  instruments 
to  measure  the  ''  earth  tremors,''  and  by  delicate  levels,  together  with 
barometric  and  thermometric  observations  and  observations  of  the  es- 
cape of  fire-damp,  with  the  hope  of  determining  whether  any  of  these 
phenomena  are  connected  with  one  another. 

In  seismometry  properthe  most  important  work  is  amemoir  onEarth- 
quake  Measurement  by  J.  A.  Bwing,  published  as  No.  9  of  the  Me- 
moirs of  the  Science  Department  of  the  University  of  Tokio.  It  con- 
sists of  seven  chapters,  with  twenty-four  plates,  of  which  fourteen  re- 
late to  the  instruments  and  ten  are  copies  of  the  records  made  by  them. 

The  first  chapter  is  devoted  to  a  concise  statement  of  the  theory  of 
earthquake  motion ;  the  difference  between  the  normal  and  transverse 
vibrations,  both  being  usually  present ;  the  greater  velocity  of  the  for- 
mer, by  which  the  two  kinds  of  vibrations  arising  from  the  same  shock 
become  separated  at  a  distance  from  their  source ;  the  effect  of  reflec- 
tion and  refraction  at  the  bounding  surfaces  of  the  media  traversed ; 
the  want  of  agreement  between  the  direction  of  the  wave  within  the 
ground  and  the  motion  impressed  upon  a  particle  at  the  surface;  that 
is,  in  general,  to  the  peculiarities  of  the  phenomena  to  be  observed. 

In  the  second  chapter,  after  theoretically  determining  the  kinetic  and 
static  conditions  to  be  fulfilled  by  the  steady  point  of  a  seismometer, 
the  author  applies  them  to  the  horizontal  pendulum,  describing  in  detail 
the  seismometer  based  upon  it,  and  the  improvements  introduced  by 
himself  and  others.  The  instniment  consists  essentially  of  a  heavy 
mass  pivoted  through  its  center  of  inertia  to  one  side  of  a  light  frame, 
which  itself  is  so  supported  as  to  admit  of  motion  with  little  friction 
about  a  vertical  axis  parallel  to  the  line  of  support  of  the  bob.  Ihe 
magnified  record  is  made  by  a  pointer  attached  to  the  frame  and  traoing 
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apon  a  moviDg  smofced-glass  plate.  The  proportions  of  the  frame  and 
pointer  are  sach  that  the  line  of  attachment  of  the  bob  is  the  center  of 
percussion  with  respect  to  the  vertical  axis  of  support  of  the  frame. 
Most  of  the  important  graphic  records  obtained  in  Japan  have  been 
made  with  some  modification  of  this  instrument.  In  its  improved  form 
the  frame  is  made  triangular  and  the  bob  is  a  truncated  cone  of  cast- 
iron.  Gray's  conical  pendulum,  in  which  the  upper  pivot  is  replaced 
by  an  elastic  wire,  is  also  described,  and  a  modification  is  suggested  by 
which  the  lower  pivot  also  may  be  dispensed  with  in  a  similar  way. 

The  third  chapter  describes  and  discusses  several  previously  used 
seismographs  dependent  on  rolling  spheres  or  cylinders,,  and  various 
forms  of  pendulums  making  their  records  either  directly  or  through  the 
intervention  of  multiplying  levers,  and  especially  the  author's  "duplex" 
pendulum,  which  combines  an  ordinary  with  an  inverted  pendulum,  so 
as  to  make  the  equilibrium  of  the  system  neutral. 

The  fourth  chapter  is  devoted  to  instruments  for  recording  verticaL 
movement,  which  have  already  been  described  elsewhere. 

The  fifth  chapter  gives  the  results  of  instrumental  observations  in  the 
case  of  nine  earthquakes,  selected  from  a  much  larger  number  recorded 
in  Japan  between  1880  and  1883,  accompanied  by  fac-similes  of  the  trac- 
ings made  by  various  instruments,  and  a  discussion  of  them. 

The  sixth  chapter  describes  a  number  of  miscellaneous  instruments 
and  methods  of  observation,  none  of  which  are  new;  while  the  seventh 
contains  a  brief  statement  of  the  author's  results  from  a  comparison  of 
the  records  obtained  with  different  instruments.  He  concludes  that 
the  only  seismometers  of  value  are  those  "  which  aim  at  giving  a  steady 
point  or  line  during  the  disturbance." 

In  a  paper  read  before  the  Seismological  Society  of  Japan  {Tram,  of 
8.  8.  ofJapaUj  vi,  22),  0.  D.  West  suggests  a  new  type  of  seismograph, 
which  is  also  described  in  an  appendix  to  E  wing's  memoir.  It  consists 
of  a  heavy  weight  supported  by  a  system  of  links  similar  to  those  used 
in  the  Eichards  indicator  to  secure  rectilinear  motion.  A  weight  so  sup- 
ported would  be  free  to  move  in  a  horizontal  line  through  a  considerable 
amplitude  without  losing  its  astatic  properties. 

In  the  Journal  of  the  German  Geological  Society  (vol.  xxxvi,  29), 
G.  B.  Lepsius  describes  a  modification  of  Gacciatore's  seismometer,  in 
which  the  fluted  dish  is  replaced  by  a  watch-glass  containing  mercury, 
supported  on^the  elevated  central  part  of  a  porcelain  dish  whose  outer 
part  forms  a  ring  of  sixteen  deep  hollows,  into  some  one  of  which  the 
spilled  mercury  must  fall.  The  whole  apparatus  has  a  diameter  of 
191""  and  a  height  of  60"™. 

Several  forms  of  recording  apparatus  for  earthquakes  were  suggested 
by  Johnston-Lavis.  {NaturCj  xxx,  609.)  For  the  steady  point  in  the 
registers  of  the  horizontal  component  a  pendulum  was  usually  employed, 
and  the  direction  and  amount  of  its  motion  relative  to  the  rest  of  the 
apparatus  were  recorded  (a)  by  the  pendulum  pulling  upon  a  cord 
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whose  other  end  was  attached  to  a  stylas  marking  npon  a  moving 
drum;  or  (6)  by  making  electrical  contact  in  some  one  of  a  number  of 
circoits  arranged  radially  about  the  normal  position  of  the  pendulum^  and 
thereby  causing  some  one  of  a  series  of  styles  to  record  on  a  moving 
drum;  or,  for  strong  shocks,  (c)  by  the  pendulum  turning  the  whole  re- 
cording apparatus  into  the  azimuth  of  its  motion.  Another  device  em- 
ployed as  a  steady  point  a  disk  of  lead  between  parallel  glass  plates  and 
resting  on  spheres  of  glass  or  ivory. 

For  measuring  the  vertical  component  he  proposed  to  use  the  changes 
in  the  rate  of  a  falling  body  during  the  phases  of  the  earth  wave,  these 
changes  being  recorded  by  appropriate  apparatus  on  a  moving  dram. 
These  suggestions  were  later  commented  on  by  J.  A.  Bwing  {Nature^ 
xxxT,  4),  who  justly  criticised  the  want  of  novelty  of  some  of  them  and 
the  mechanical  difficulties  involved  in  others. 
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By  Gommander  F.  M.  Gbben^  XJ.  S.  N. 


Among  events  of  general  geographical  interest  which  have  occurred 
daring  the  past  year,  one  of  the  most  important  is  the  meeting  of  the 
International  Conference  at  Washington,  in  October,  1884,  for  the  pur- 
pose of  fixing  upon  a  meridian  to  be  employed  as  a  common  zero  of 
longitude  and  standard  of  time-reckoning  throughout  the  world. 

This  conference  assembled  by  invitation  of  the  President  of  the  United 
States,  in  accordance  with  an  act  of  Congress  passed  in  1882,  delegates 
from  the  following  countries  taking  part  in  it : 

Austria-Hungary,  Brazil,  Chili,  Colombia,  Costa  Bica,  Denmark, 
France,  Germany,  Great  Britain,  Guatemala,  Hawaii,  Italy,  Japan,  Li- 
beria, Mexico,  ^Netherlands,  Paraguay,  Eussia,  Santo  Domingo,  Salva- 
dor, Spain,  Sweden,  Switzerland,  Turkey,  United  States,  and  Venezu- 
ela. 

After  several  consultations,  the  conference  agreed  unanimously  that 
a  single  prime  meridian^  is  desirable,  and,  with  only  the  delegates  from 
France  and  Brazil  dissenting,  agreed  to  recommend  to  their  respective 
Governments  the  adoption  of  the  meridian  passing  through  the  center 
of  the  transit  instrument  at  the  Greenwich  Observatory  as  the  initial 
meridian  of  longitude,  and  also  voted  to  recommend  that  from  this 
meridian  longitude  shall  be  counted  in  two  directions  up  to  180<^ ;  east 
longitude  being  plus,  and  west  longitude  minus. 

Eesolutions  were  also  adopted  in  favor  of  adopting  a  universal  day, 
to  be  a  mean  solar  day,  beginning  for  all  the  world  at  the  moment  of 
mean  midnight  of  the  initial  meridian,  and  to  be  counted  from  zero  to 
twenty-four  hours. 

An  extensive  chain  of  longitude  measurements  has  been  completed 
recently  by  the  labors  of  the  United  States  naval  officers  under  command 
0f  Lieut.  Commander  C.  H.  Davis,  U.  S.  N.,  in  measuring  from  Panama 
down  the  west  coast  of  South  America  to  Valparaiso.  The  results  of 
these  measurements  afford  a  remarkable  proof  of  the  accuracy  of  com- 
bined astronomical  and  geodetic  observations  at  the  present  day,  and 
are  especially  worthy  of  notice  as  being  entirely  homogeneous ;  that  is, 
they  are  everywhere  founded  upon  telegraphic  comparisons  of  time- 
pieces of  which  the  errors  on  local  time  were  determined,  on  the  same 
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nights  that  the  (Comparisons  were  made,  by  carefally  observed  transits 
of  standard  stars.  This  chain  consists  of  the  transatlantic  longitade 
measnrements  of  the  United  States  Coast  Survey  from  Greenwicli  to 
Washington;  a  Goast  Survey  measurement  from  Washington  to  Key- 
West;  a  measurement  from  Key  West  to  Panama,  by  way  of  Havana 
and  Jamaica,  by  officers  of  the  United  States  Navy,  in  1874  and  1875 ; 
fipom  Panama  to  Valparaiso,  as  mentioned  above ;  from  Valparaiso  to 
Buenos  Ayres,  by  way  of  Cordova,  under  direction  of  Dr.  B.  A.  Gould; 
and  from  Buenos  Ayres  to  Greenwich,  by  way  of  Rio  de  Janeiro, 
Madeira,  and  Lisbon,  by  officers  of  the  United  States  Navy,  in  1878  and 
1879.  In  closing  this  immense  chain  of  twenty  links  or  connected 
measurements,  the  entire  discrepancy  amounted  to  eighteen  one-hun- 
dredths  of  a  second  of  time. 
The  longitude  of  the  Observatory  of  Cordova  was  found  to  be: 

Determined  by  way  of  Buenos  Ayres 4'»16™48».06 

By  way  of  Valparaiso 4    16  48  .24 


0.18 
NOBTH    AMERICA. 

Among  the  scientific  investigations  and  the  geodetic,  geographic,  and 
hydrographic  work  which  marked  the  progress  of  the  United  States 
Coast  and  Geodetic  Survey  during  the  past  year,  the  following  opera- 
tions deserve  special  mention. 

In  order  to  complete  the  connection  of  the  American  and  Euroxican 
initial  gravity  stations  the  observations  needed  were  made  at  the  Kew 
and  Geneva  Observatories. 

A  valuable  series  of  comparative  observatioift  for  gravity  was  com- 
pleted at  Washington  with  the  Kater  pendulums.  These  pendulums,  of 
historic  importance  in  connection  with  determinations  of  gravity  in 
England  and  India,  were  swung  at  the  station  in  the  Smithsonian  In- 
stitution, where  they  had  been  previously  swung  by  an  officer  of  the 
Boyal  Engineers. 

The  work  of  tracing  out  and  marking  the  boundary  line  between 
Pennsylvania  and  West  Virginia  for  the  joint  commission  of  these  two 
States  was  completed ;  the  resurveys  of  Long  Island  Sound  and  of 
Delaware  Bay  were  advanced  toward  completion,  also  the  topograph- 
ical survey  of  the  District  of  Columbia,  for  the  Commissioners  of  the 
District ;  lines  of  level  of  precision  were  begun  to  connect  the  tidal 
levels  of  Chesapeake  Bay  and  the  Gulf  of  Mexico  with  the  transcon- 
tinental line  of  geodesic  leveling ;  progress  was  made  in  the  primary 
triangulation  near  the  thirty-ninth  parallel  for  connecting  the  triangula- 
tion  of  the  Atlantic  coast  with  that  of  the  Pacific;  and  trigonometrical 
surveys  were  continued  in  nine  States  which  made  requisite  provision 
for  their  own  topographical  and  geological  surveys. 

Developments  of  much  importance  to  the  interests  of  commerce  and 
navigation  were  made  during  the  year;  dangerous  shoals  and  ledges 
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bATing  been  discovered  in  some  of  tbe  leading  highways  of  commerce, 
among  others  in  Monomoy  Passage,  Fisher's  Island  Sound,  and  the  East 
Biver,  BTew  York.  Immediate  information  of  these  dangers  was  given 
by  the  publication  of  "Notices  to  Mariners.'' 

In  pursuance  of  its  plan  for  making  a  geographical  map  of  the 
United  States,  topographic  work  has  been  pushed  forward  rapidly  by 
the  United  States  Geological  Survey  during  the  year  in  many  different 
localities.  In  the  State  of  Massachusetts  work  was  commenced,  in  co- 
operation with  the  State  authorities,  under  an  arrangement  by  which 
the  State  agreed  to  pay  one-half  the  expense,  making  therefor  an  appro- 
priation of  $40,000.  Primary  and  secondary  locations  being  furnished  by 
the  United  States  Coast  Survey  and  the  Borden  survey,  there  remained 
in  this  State  only  the  topography  proper  to  be  done,  the  estimated  cost 
of  which  is  tlO  per  square  mile.  Four  parties  were  engaged  upon  this 
work  through  August,  September,  October,  and  BTovember.  An  area  of 
about  850  square  miles  was  surveyed,  the  scale  of  the  field-sheets  being 
3. :  30000,  with  a  view  to  publication  on  a  scale  of  1 :  62500,  or  about  1 
mile  to  an  inch. 

In  the  Southern  Appalachian  region  there  were  six  topographic  par- 
ties in  the  field,  two  of  which  were  fitted  out  for  carrying  on  triangula- 
tion  as  well,  while  the  triangulation  for  the  remaining  parties  was  sup- 
plied by  a  special  triangulation  party.  The  triangulation  is  in  this  re- 
gion based  upon  the  Appalachian  and  transcontinental  belts  of  the 
Coast  and  Geodetic  Survey.  The  topographic  parties  were  dispersed 
over  the  area  in  question,  from  Mason  and  Dixon's  line  southwestward 
into  Alabama.  An  area  of  about  18,000  square  miles  was  surveyed  in 
the  States  of  Maryland,, Virginia,  West  Virginia,  Kentucky,  Tennessee, 
North  Carolina,  Georgia,  and  Alabama.  This  work  has  been  done  with 
a  view  to  publication  on  a  scale  of  1 :  125000. 

In  Southwestern  Missouri  and  Southeastern  Kansas  an  area,  of  about 
14,000  square  miles  was  surveyed,  comprising  the  lead  and  zinc  regions 
of  these  States.  The  work  was  done  with  a  view  to  publication  on  a 
scale  of  1:126000. 

A  commencement  was  made  in  the  State  of  Texas.  A  base  line  was 
measured  near  Austin,  from  which  triangulation  was  extended  over 
several  of  the  neighboring  counties.  An  area  of  about  4,000  square 
miles  of  topography  was  covered,  with  a  view  to  publication  on  a  scale 
of  1:126000. 

In  Northwestern  Arizona,  Southeastern  Utah,  and  Southern  Nevada 
several  detached  areas  were  surveyed,  aggregating  about  12,000  square 
miles.  This  work  was  done  with  a  view  to  publication  upon  a  scale  of 
1 :  260000.  Besides  this,  a  detailed  map  was  made  of  the  region  includ- 
ing the  San  Francisco  Mountains,  upon  a  scale  of  1 :  62500,  or  about  1 
mile  to  an  inch.  During  the  season  the  triangulation  in  this  section 
was  extended  so  as  to  form  a  connection  between  the  work  done  by  the 
old  organizations  known  as  the  Powell,  Hayden,  and  Wheeler  Surveys. 
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Work  upon  a  detailed  map  on  a  scal3  of  1 :  62600,  of  the  Yellow, 
stone  Park  was  carried  forward  daring  the  season,  80  that  at  its  close 
nearly  all  that  part  of  the  park  lying  west  of  the  Yellowstone  Bivei*  has 
been  mapped  upon  this  scale,  while  the  triangalation  from  the  Boze- 
man  base  has  been  extended  until  a  connection  has  been  formed  with 
that  of  the  old  Hayden  survey  coming  up  from  the  south. 

The  season  in  Northern  California  proved  to  be  unusually  favorable  to 
topographic  work,  and  the  single  party  which  was  engaged  upon  gen- 
eral work,  on  a  scale  of  1 :  250000,  made  rapid  progress.  A  second 
party  was  engaged  during  the  season  in  making  a  detailed  map  of  Mount 
Shasta  and  its  immediate  surroundings,  the  scale  of  the  field-sheets 
being  1;  20000. 

Besides  the  work  detailed  above,  a  number  of  special  mining  maps, 
upon  large  scales,  have  been  made  during  the  past  year. 

The  total  area  surveyed  during  the  past  season,  upon  all  scales,  is 
about  54,000  square  miles,  which  has  been  done  at  an  average  cost  of 
about  $3  per  square  mile. 

Bulletin  No.  5  of  the  United  States  Geological  Survey  is  a  valuable 
dictionary  of  altitudes  in  the  United  States,  jcompiled  aud  arranged  by 
Henry  Gannett,  esq.,  chief  geographer  of  the  Survey.  The  States  and 
stations  are  alphabetically  arranged,  the  number  of  altitudes  given  beiug 
about  18,000,  referred  to  mean  tide-level  as  the  datum  poiut. 

Lieut.  G.  M.  Stouey,  U.  S.  N.,  commauding  the  Coast  aurvey  schooner 
Ounalaska,  and  Lieutenant  Gautwell,  of  the  United  States  revenue 
steamer  Corwin,  have  separately  made  explor.itions  of  the  river  Kowak 
or  Kuak,  a  large  river  emptying  into  Hotham  lulet,  Kotzebue  Sound,  on 
the  western  coast  of  Alaska,  nearly  under  the  Arctic  Circle.  First  entered 
by  of&cers  of  Captain  Beechey's  exijedition  in  1826,  it  was  examined 
partially  and  its  name  was  ascertained  by  officers  of  Her  Mnjesty's  ship 
Plover  in  1849.  It  has  been  proposed  to  call  this  river  Putnam  River, 
after  Lieutenant  Putnam,  U.  S.  N.,  lost  from  the  United  States  steamer 
Bodgers,  but  geographers  will  probably  adhere  to  the  earlier  name  of 
Kowak  or  Kuak  (the  big  river).  The  exploring  parties  traveled  a  dis- 
tance of  about  370  miles  from  the  mouth  of  the  river,  finding  it  very 
crooked.  The  river  bauks  are  thickly  wooded,  aud  the  country  through 
which  it  runs  is  rugged  and  mountaiuons.  Specimens  of  coal,  gold,  and 
copper  were  brought  away.  From  the  headwaters  of  one  of  the  affluents 
of  the  Kowak  a  short  portage  could  be  made  to  the  headwaters  of  an 
af&uent  of  the  Yukon,  and  from  the  sources  of  the  Kowak  it  in  but  a 
short  distance  across  the  watershed  to  the  waters  of  the  Colville  Biver, 
which  empties  iuto  the  Arctic  Ocean.  It  is  thought  that  commercially 
the  most  importaut  residt  of  the  expeditions  will  be  the  indication  of  a 
route  from  the  Arctic  Ocean,  available  for  the  crews  of  ice-bound 
whalers,  by  way  of  the  Colville  and  Kowak  Bivers,  to  the  settlements 
on  the  Yukon.    Lieutenant  Stoney,  with  a  light-draught  steamboat,  will 
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continae  the  exploration  of  the  Kowak  River  and  its  branches  in  the 
summer  of  1885. 

As  stated  in  the  Summary  for  1883,  a  careful  examination  has  been  ^ 
made  of  Bogosloff  Island,  in  the  Aleutian  Archipelago,  where  an  active 
volcanic  disturbance  took  place  in  1883.  From  the  report  of  Lieut.  Q. 
M.  Stoney,  U.  S.  N.,  by  whom  the  examination  was  made,  it  seems  that, 
while  no  distinctly  new  island  has  appeared,  Bogosloff  Island  {lonna 
Bogoslava^  St.  John  the  Theologian)  has  been  extended,  the  old  volcano 
being  supplemented  by  another,  which  is  still  active,  and  that  where 
there  was  formerly  deep  water  there  is  now  land  300  feet  high.  On  the 
29th  of  May,  1884,  Lieutenant  Stoney,  in  the  Coast  Survey  schooner 
Onnalaska,  anchored  close  to  the  still  smoking  volcano  and  devoted 
three  days  to  its  examination.  What  had  been  reported  as  a  new  island 
was  found  to  be  a  new  formation,  connected  with  the  old  island  by  a 
sand  spit.  The  whole  mass  of  volcanic  rock  was  found  to  be  constantly 
vibrating,  and  a  thermometer  inserted  an  inch  and  a  half  below  the 
crust  showed  250^  F.  (its  limit)  in  a  few  secondB.  A  compass  taken  on 
shore  indicated  the  presence  of  iron  by  marked  local  action.  Though 
one  of  4;he  party  reached  the  summit  of  the  crater,  no,  estimate  of  its 
size  or  depth  could  be  made,  probably  owing  to  the  volumes  of  sulphur- 
ous smoke  which  poured  out.  By  repeated  measurements  the  altitude 
<ff  its  summit  was  found  to  be  357  feet. 

The  Canadian  Government  is  naturally  desirous  to  find  a  convenient 
outlet  by  way  of  Iliidson's  Bay  for  the  great  grain  products  of  its  north- 
western territory,  and  with  that  end  an  view  sent  during  the  summer 
of  1884  an  expedition  in  the  steamer  Keptune,  under  coipmand  of  Lieut. 
A.  E.  Gordon,  E.  N" .,  to  establish  six  observation  stations  on  the  shores 
of  Hudson's  Bay  and  Straits,  from  the  records  of  which  an  accurate  judg- 
ment may  be  formed  as  to  the  length  of  the  season  during  which  the 
west  shore  of  Hudson's  Bay  is  accessible  to  steamers.  Lieutenant  Gor- 
don, in  reporting  the  establishment  of  the  stations,  argues  that  the 
stations  should  be  continued  for  two  or  three  years.  They  will  be  vis- 
ited and  supplies  furnished  as  soon  as  navigation  opens  in  1885.  The 
average  of  many  years  observations  at  Fort  Churchill,  a  Hudson's  Bay 
Company's  post,  and  the  only  known  harbor  on  the  west  coast  of  the 
bay,  indicates  that  the  coast  cannot  be  approached  before  the  middle 
of  June,  nor  after  the  middle  of  November. 

Considerable  interest  has  been  excited  by  an  intimation  from  Sir  J.  H. 
Lefiroy,  in  his  address  before  the  geographical  section  of  the  British 
Association  at  Montreal,  that  a  lake  ^'  rivaling  Lake  Ontario,  if  not  Lake 
Superior,  in  magnitude"  had  recently  been  discovered  in  the  northeast 
territory*  of  the  Dominion  of  Canada. 

In  an  admirable  article  in  Science  for  January  2, 1885,  Prof.  J.  D.  Whit- 
ney shows  that  Lake  Mistassini,  the  so-called  new  lake  in  question, has 
been  known  for  more  than  two  hundred  years,  although  knowledge  of 
its  eastern  side  is  yet  indefinite  both  as  to  form  and  position,  and 
S.  Mis.  33 ^16  r  onaIr> 
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condndes,  from  all  available  evidence,  that  while  it  is  possible  that 
Lake  Mistassini  is  larger  than  Lake  Ontario,  it  is  extremely  improbable. 
The  inference  drawn  by  Sir  J.  H.  Lefroy  as  to  the  size  of  the  lake  in 
question  cannot  be  justified  by  any  statement  in  the  paper  communi- 
cated to  the  section  by  the  Eev.  Abb6  Lafiamme  regarding  it.  Explora- 
tions are  now  in  progress  to  determine  its  actual  extent  and  configu- 
ration. In  a  paper  read  before  the  annual  meeting  of  the  Quebec  Geo- 
graphical Society,  Mr.  Bignell,  a  land  surveyor,  gave  an  account  of  the 
country  surrounding  Lake  Mistassini,  and  stated  that  he  had  explored 
the  lake  for  120  miles  without  reaching  the  main  body  of  water.  He 
expressed  the  opinion  that  the  lake  would  be  found  to  be  an  expansion 
of  Rupert  River,  as  the  great  American  lakes  are  of  the  Saint  Lawrence. 
Mr;  R.  G.  Haliburton  (Journal  of  Royal  Geographical  Society,  Jan- 
uary, 1885)  argues  very  plausibly  and  effectively  in  favor  of  placing 
"  Vinland  the  Good,"  discovered  by  Eric  the  Red  in  A.  D.  994,  in  New- 
foundland instead  of  Rh6de  Island.  Mr.  Haliburton  points  out  that  the 
test  commonly  relied  upon  to  establish  the  identity  of  Vinland  and  Rhode 
Island,  viz,  the  latitude  consequent  on  the  length  of  the  shortest  day 
there,  has  been  completely  disproved  by  the  Icelandic-English  diction- 
ary of  Vigfasson  (Oxford,  1874),  which  shows  that  a  correct  translation 
would  make  the  day  much  shorter  than  the  shortest  day  experienced  in 
the  latitude  of  Rhode  Island,  and  would  consequently  place  the  latitude* 
of  Vinland  farther  north. 

SOUTH  AMERICA. 

One  of  the  least  known  of  the  Brazilian  rivers  has  been  the  Xinga, 
which  was  recently  explored  and  mapped  by  three  German  travelers, 
Dr.  Karl  von  den  Steinen,  Wilbelm  von  den  Steinen,  and  Otto  Klaus. 
These  gentlemen  left  Cuyaba,  in  the  province  of  Matto  Grosso,  in  May , 
1884,  and  proceeded  by  land  to  one  of  the  sources  of  the  Xingu  which 
they  named  Batovy,  for  the  president  of  Matto  Grosso.  They  then,  in 
July,  embarked  in  canoes,  and  proceeding  down  the  river,  reached  the 
junction  of  the  Xingu  and  the  Amazon  in  October,  thence  going  to  Para 
and  Rio  de  Janeiro.  Very  many  rapids  were  encountered,  and  numer- 
ous tribes  of  Indians  were  met  who  had  never  seen  a  white  man  and 
who  use  only  implements  of  stone  and  of  bone*  The  members  of  the 
expedition  suffered  severely  from  hunger  during  the  first  part  of  the 
trip,  living  entirely  on  beans  for  a  month.  Large  quantities  of  India 
rubber  trees  were  found,  but  the  numerous  rapids  in  the  Xingu  preclude 
the  use  of  the  river  as  a  commercial  route. 

M.  Emile  Thouar,  who  is  knoVn  from  his  journey  up  the  Pilcomayo 
River  in  search  of  the  unfortunate  Grevaux  expedition,  has  undertaken 
another  journey  in  the  same  region.  After  ascending  the  Paraguay 
River  he  will  devote  some  time  to  the  examination  of  the  Pilcomayo 
delta  and  to  seeking  an  available  trade  route  from  Bolivia.by  way  of 
the  Paraguay  River,  and  will  then  carry  out  the  work  with  which  be 
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has  been  charged  by  the  Bolivian  Government,  viz,,  the  stndy  of  the 
whole  of  Bolivia,  in  company  with  some  engineers  and  naturalists, 
from  scientific,  industrial,  and  commercial  points  of  view. 

In  the  Journal  of  the  Proceedings  of  the  Eoyal  Geographical  Society 
for  November,  1884,  is  given  a  sketch  of  the  work  of  Dr.  Paul  Guss- 
feldt  in  the  Chilian  Andes  in  1882  and  1883.  His  explorations  were 
made  in  the  region  surrounding  Aconcagua,  the  position  and  height  of 
which  were  carefully  determined  as  in  latitude  32°  39'  south,  longitude 
690  69'  west,  and  its  highest  peak  22,867  feet  above  sea  level.  His  ac- 
count of  the  glaciers  of  the  Andes  is  very  interesting,  but  cannot  well 
be  condensed.  The  detailed  results  of  his  labors  are  contained  in  a 
paper  communicated  to  the  Berlin  Academy  of  Sciences. 

The  journey  of  Lieutenant  Bove,  of  the  Italian  navy,  to  Terra  del 
Fuego,  performed  at  the  instance  of  the  Argentine  Government,  though 
frequently  referred  to  in  scientific  periodicals,  does  not  seem  to  have 
been  productive  of  any  specially  new  information  regarding  the  geog- 
raphy of  that  region. 

'  The  first  successful  attempt  to  navigate  the  Eio  Negro  from  its  mouth, 
on  the  Atlantic  shore  of  the  Argentine  Eepublic,  to  its  source  in  Lake 
!Nahuelhualpi,  in  the  heart  of  the  Andes,  has  been  made  by  Capt.  E. 
O'Connor,  and  is  described  by  him  in  a  report  published  in  the  Boletin 
de  la  Sodedad  Oeografica  de  Madrid,  The  journey  was  made  in  a  steamer 
as  far  as  the  confluence  of  the  Oolluncurd,  but  rapids  in  the  Upper 
Xiimay  obstruct  navigation  so  much  that  the  journey  was  thence  per- 
formed in  an  open  boat.  The  extreme  upper  part  of  the  Limay  is  free 
from  rapids,  but  the  country  surrounding  the  upper  river  and  lake  ap- 
pears to  be  entirely  uninhabited.  The  information  gathered  will  permit 
the  affluents  of  the  Eio  Kegro  to  be  mapped  with  much  greater  accuracy 
than  has  been  possible  hitherto. 

The  enterprising  journey  of  Mr.  Everajrd  im  Thurn  to  explore  arid 
aficend  Mount  Eoraima,  on  the  boundary  of  British  Guiana  and  Vene- 
zuela, has  been  crowned  with  success,  but  as  yet  no  precise  details  have 
been  published.  Ascending  the  Potaro,  an  affluent  of  the  Essequibo,  as 
far  as  possible,  a  very  toilsome  march  was  made  over  rugged  mountains 
to  an  Indian  village  on  the  southern  side  of  Eoraima.  After  resting 
here,  the  ascent  was  made  on  December  18,  1884.  Mr.  im  Thurn  states 
that  the  scenery  on  the  top  was  of  the  mo3t  marvelous  description,  the 
plateau  being  covered  with  groups  of  rocks  of  most  extraordinary 
shapes.  The  clouds,  which  are  nearly  always  resting  on  the  mountain, 
constantly  precipitate  their  moisture,  forming  numerous  cascades,  the 
sources  of  rivers  which,  starting  from  fliis  point,  flow  to  swell  the  Ori- 
noco, Essequibo,  and  Amazon.  Mr.  im  Thurn  determined  the  height 
of  the  summit  from  the  temperature  of  the  boiling  point  as  8,600  feet. 
He  as  well  as  his  assistant  suffered  severely  from  malarial  fever  con- 
tracted during  their  journey,  which  was  exceedingly  laborious,  lasting 
three  months  and  a  half.    '  ^         j 
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The  German  expedition,  nnder  command  of  Dr.  Schroeder,  which  spent 
the  year  from  September,  1882,  to  September,  1883,  at  the  island  of  Sonth 
Georgia,  is  the  first  scientific  expedition  which  has  visited  that  island, 
and  its  report  is  therefore  of  great  interest.  The  expedition  was  located 
at  Moltke  Harbor,  in  Boyal  Bay,  and  while  their  observations  would 
seem  to  indicate  that  the  neighborhood  of  Cape  Horn  was  not  as  stormy 
during  the  year  of  their  stay  as  has  been  generally  supposed,  one 
curious  fact  which  navigators  of  those  seas  have  frequently  had  occa- 
sion to  notice  was  confirmed,  viz,  the  violent  storms  occurred,  without 
exception,  when  the  barometer  stood  at  "fair.^ 

Explorations  of  the  island  were  undertaken  on  sipveral  occasions,  bat 
the  slate  rocks  were  very  difScult  of  ascent,  and  the  enormous  glaciers, 
rising  in  many  places  to  a  height  of  6,000  or  7,000  feet,  prevented  any 
thorough  examination.  The  climate  was  found  to  be  decidedly  colder 
than  its  latitude  would  indicate,  its  mean  temperature  for  the  year  being 
only  35^  F,  the  lowest  tBermometer  reading  being  26^  and  the  highest 
670  p; 

EXJBOPE. 

Measurements  systematically  made  since  1760,  and  recently  reported 
by  the  Swedish  Academy  of  Sciences,  demonstrate  that  the  Swedish 
coast  has  been  steadily  rising,  while  the  southern  shore  of  the  Baltic 
bas  been  sinking,  the  general  result  being  that  the  Swedish  coast  has 
risen  nearly  56  inches  during  the  last  one  hundred  and  thirty-four 
years. 

The  next  ship-canal  to  be  opened  to  commerce  will  be  that  across  the 
Isthmus  of  Corinth.  The  work  is  being  rapidly  advanced,  and  another 
year  only  will  probably  be  required  for  its  completion.  This  canal  will 
shorten  the  distance  between  the  ports  of  the  Adriatic  and  those  of 
Western  Turkey  about  200  miles,  and  for  vessels  from  the  Atlantic  about 
half  as  much. 

A  recent  issue  of  the  Isvestia  of  the  Eussian  Geographical  Society 
shows  that  geodetic  and  map-making  work  is  being  energetically  car- 
ried on  in  the  Eussian  Empire.  Trigonometrical  and  hypsometrical  sur- 
veys are  being  pushed  in  many  regions,  numerous  latitude  and  longitude 
determinations  have  been  made,  and  hydrographic  work  has  been  car- 
ried on  in  the  Baltic,  Black,  and  Caspian  Seas  and  on  the  shores  of  the 
Pacific  Ocean.  A  hypsometrical  chart  of  European  Eussia,  indicating 
the  height  of  more  than  18,000  points,  has  been  published  by  t^e  minis- 
try of  public  works. 

It  has  long  been  believed  tha*  Cape  North  was  not  the  extreme  north- 
em  point  of  Europe,  and  Captain  Sorenson  has  now  demonstrated  that 
tha^  distinction  belongs  to  a  promontory  called  Knivskjverodde,  a  few 
miles  west  of  Gape  l^orth,  and  extending  rather  more  than  a  thousand 
yards  £eurther  to  the  northward. 
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ASIA. 

Colonel  Pqevalsky,  who  spent  the  winter  of  1883-'84  at  Ghobsen/a 
little  to  the  eastward  of  Koko  Kor,  in  Northeastern  Tibet,  resumed  his 
explorations  in  the  middle  of  March,  crossing  the  Tsaidam  or  country 
west  of  tbe  Koko  Nor.  This  region  he  describes  as  a  vast  salt-marsh 
basin,  the  bed  of  a  mighty  lake  at  a  comparatively  recent  geological 
epoch,  and  having  a  height  of  9,200  feet  above  the  sea.  At  the  begin* 
ning  of  May  the  pass  through  the  Burkhan  Buddha  Eidge  was  crossed 
at  a  height  of  15,700  feet,  and  the  table  land  of  Northern  Tibet  was 
reached,  a  region  quite  unknown  to  geographers  even  now,  and  which 
the  Chinese  have  repeatedly  but  vainly  attempted  to  explore.  The 
source  of  the  Yellow  or  Hoang-ho  Eiver  was  found,  about  70  miles  south 
of  the  Burkhan  Buddha  Eidge,  at  a  height  of  13,600  feet  above  the  sea. 
It  is  formed  by  two  streamlets  fed  by  springs  in  a  wide,  marshy  valley. 
After  flowing  about  14  miles  it  enters  two  wide  lakes  in  succession,  and 
thence  rushes  furiously  toward  the  boundaries  of  China  proper.  Colonel 
Prjevalsky  describes  the  climate  of  Northern  Tibet  as  inclement  in  the 
extreme.  In  the  latter  part -of  May  wintery  snow-storms  occurred  and 
the  thermometer  stood  at  — 90F.  at  night.  Through  May,  June,  and 
July  it  rained  every  day,  and  sometimes  for  several  consecutive  days, 
frostfi  (230F.)  occurring  every  clear  night.  The  amount  of  rainfall  caused 
by  the  southwest  monsoon  in  the  Indian  Ocean  is  so  great  that  in  sum- 
mer Northern  Tibet  is  almost  one  vast  bog.  Numerous  herds  of  large 
animals  were  seen — yak,  wild  asses,  antelopes,  and  mountain  sheep,  and 
bears  were  very  frequently  encountered,  some  thirty  specimens  being 
killed. 

From  the  sources  of  the  Yellow  Eiver  a  route  was  followed  southward 
across  the  ridge  separating  the  sources  of  the  Yellow  Eiver  from  that  of 
the  Blue  Eiver  or  Yang-tse-Kiang.  Journeying  southward  60  or  70 
miles,  the  banks  of  the  Blue  Eiver  were  reached ;  but  as  fording  was 
impossible,  from  the  depth  and  rapidity  of  the  current,  the  expedition 
returned  northward  along  the  lakes  at  the  head  of  the  Yellow  Eiver. 
These  lakes,  by  right  of  discovery,  Colonel  Prjevalsky  called  Expedition 
and  Eussian  Lakes.  They  are  13,500  feet  above  the  sea ;  are  each  more 
than  80  miles  in  circumference,  and  are  surrounded  by  mountains. 

Fierce  attacks  were  repeatedly  made  by  the  Tangutan  robbers  on  the 
little  force,  fourteen  in  number,  but  were  bravely  beaten  off  without 
loss,  and  in  July,  and  August,  1884,  the  expedition  returned  to  the  plains 
of  Tsaidam. 

On  their  return  journey  a  party  of  thirty  gold- washers  was  found 
at  the  southern  foot  of  the  Burkhan  Buddha.  At  these  diggings  the 
Tangutans  went  no  deeper  than  1  or  2  feet  from  the  surface,  and  the 
method  of  washing  was  of  a  very  primitive  character,  but  whole  hand- 
fnls  of  gold,  in  lumps  as  big  as  peas,  were  shown,  and  frequently  much 
larger  nuggets.  Colonel  Pijevalsky  reports  gold  as  very  plentiful,  and 
is  of  the  opinion  that  with  proper  working  vast  treasures  will  be  found 
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in  this  region.  Eetorning  to  Gast,  in  Western  Tsaidam,  the  expedition 
.would  go  into  winter  quarters  there,  and  '^ould  continue  explorations 
of  the  surrounding  country  during  the  winter. 

The  Eussian  advance  in  Turkestan,  and  the  surveys  and  explorations 
consequent  thereon,  will  enable  a  great  dead  of  detailed  information  to 
be  added  to  the  maps  of  the  trans-Caspian  region  and  If orthem  Afghan- 
istan. 

In  the  last  volume  published  by  the  Caucasus  Geographical  Society 
are  a  large  number  of  determinations  of  latitude  and  longitude  made 
by  M.  Gladysheft'  in  these  regions,  and  also  a  great  number  of  heights 
of  points  in  Asia  Minor  measured  by  Eussian  officers. 

M.  Michael  YenukoflF  has  called  the  attention  of  the  Eussian  Geo- 
graphical Society  to  a  new  map  of  the  island  of  Saghalin  prepared  by 
M.  Nikitine,  the  topographer,  and  differing  from  all  other  maps  of  the 
island  in  several  respects.  By  it  the  island  is  shown  to  be  considerably 
larger  than  has  been  supposed,  although  any  conclusions  will  be  ap- 
proximate rather  than  final,  till  more  exact  surveys  are  completed. 

A  journey,  the  results  of  which  will  furnish  a  mass  of  information 
regarding  the  interior  of  Indo-China  and  Northern  Siam,  has  been  per- 
formed by  a  party  under  the  direction  of  Mr.  BLolt-Hallett.  Starting 
from  Moulmein  in  February,  1884,  the  expedition  arrived  in  Bangkok 
toward  the  last  of  July,  having  spent  more  than  five  months  in  explor- 
ing the  Shan  country,  surveying  over  1,500  miles  of  route  and  deter- 
mining the  position  of  the  Shan  Eanges.  This  journey  is  another  at- 
tempt on  behalf  of  British  merchants  to  find  a  satisfactory  trade  route 
from  Southern  China  to  the  sea  through  Indo-China  and  Siam.  Explo- 
ration of  the  southern  frontier  of  China,  which  was  proposed,  had  to  be 
postponed,  owing  to  the  unsettled  state  of  those  regions.  Mr.  Holt- 
Hallett's  report  on  his  work  in  1884  will  shortly  be  published. 

At  a  meeting  of  the  Geographical  Society  of  Paris  on  January  9, 1886, 
a  paper  by  M.  Francis  Deloncle  was  read,  giving  an  account  of  an  ex- 
ploration, February  to  June,  1884,  made  by  the  commission,  of  which  he 
is  the  head,  to  investigate  the  question  of  a  ship-canal  across  the  Isth- 
mus of  Kraw,  at  the  northern  part  of  the  Malay  Peninsula.  In  Nature 
a  synopsis  of  the  results  of  the  expedition  is  given.  After  ascending 
the  peninsula  to  7°  14'  north  latitude,  the  explorers  penetrated  from 
the  eastern  coast,  by  wide  and  deep  channels  which  lead  far  into  the 
country,  to  a  large  inland  sea  called  Tal6  Sah,  which  M.  Deloncle  states 
they  were  the  first  Europeans  to  visit.  The  lake  is  45  miles  long  by  12 
miles  wide  and  about  20  feet  deep,  and  separates  the  island  of  Tanta- 
1am  from  the  peninsula  proper  by  a  number  of  arroyoSj  which  extend 
from  Singora  in  the  south  to  Lacon  in  the  north.  Three  visits  in  all 
were  made  to  these  regions  during  the  year,  and  the  states  of  Tsang, 
Talouug,  Lacon,  Singora,  and  Stouil  were  thoroughly  explored. 

In  Nature  for  December  18, 1884,  Mr.  J.  E.  Tenison- Woods  gives  an 
excellent  de^icription  of  the  physical  geography  of  the  Malayan  state 
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of  Perak,  the  commercial  importance  of  which  has  rapidly  increased 
within  the  last  few  years,  owing  to  the  great  quantity  of  tin  which  has 
been  produced  there.  Mr.  Tenison-Woods  ^considers  the  tin  deposits 
practically  inexhaustible.  Now  that  order  and  good  government  have 
been  secured  by  the  presence  and  influence  of  a  British  resident,  multi- 
tudes of  Chinese  have  flocked  to  Perak,  and,  in  mining  industry,  have 
entirely  superseded  the  Malays. 

The  surveys  and  explorations  by  Eussiari  and  English  surveyors  of 
the  territory  in  dispute  between  Eussia  and  Afghanistan  have  led  to 
detailed  descriptions  of  the  southern  part  of  Turkestan  and  North- 
em  Afghanistan  from  members  of  the  boundary  commission  on  both 
sides.  In  the  January  and  March  (1885)  numbers  of  the  Journal  of 
the  Eoyal  Geographical  Society,  Major  Holdich,  E.  E.,  commanding  a 
British  surveying  party,  gives  a  detailed  account  of  the  country  passed 
over,  and  in  the  April  number  of  the  same  periodical  there  is  a  transla- 
tion of  an  article  by  M.  Paul  Lessar  descriptive  of  the  Kara-Kum  or 
Turkoman  Desert. 

Various  expeditiotls  have  been  proposed  for  the  exploration  of  the 
island  of  'New  Guinea,  but  the  difficulties  of  hostile  savages  and  a  sickly 
climate  are  so  great  that  very  little  has  been  added  to  our  knowledge 
of  that  island  during  the  past  year.  A  Dutch  gentleman,  Mr.  D.  F.  van 
Braam  Morris,  resident  of  Ternate,  made  two  voyages  to  the  north 
coast,  and  ascended  the  Ambemo  or  Ambernoli  Eiver  for  60  miles,  find- 
ing it  of  much  smaller  dimensions  than  heretofore  supposed.  Mr.  van 
Braam  Morris  discovered  another  large  river  and  a  good  harbor,  a  lit- 
tle west  of  Humboldt  Bay. 

An  attempt  to  penetrate  by  way  of  the  Baxter  Eiver  to  the  interior 
of  the  island,  under  the  leadership  of  Captain  Strahan  (employed  by 
the  Melbourne  Age),  was  frustrated  by  the  hostility  of  the  natives,  who 
forced  the  members  of  the  expedition  to  abandon  their  boat  and  retreat 
to  the  coast. 

The  proposed  expedition  of  Mr.  WilMd  Powell,  mentioned  in  the 
Summary  of  last  year,  has  been  abandoned. 

AUSTRALIA. 

Among  the  questions  arising  for  discussion  at  the  first  annual  meet- 
ing, at  Melbourne^  of  the  Victoria  branch  of  the  Geographical  Society 
of  Australia,  are  the  necessity  of  defining  the  exact  meaning  of  the 
geographical  term  "Australasia;''  the  compilation  of  a  geography  for 
Australian  schools;  the  exploration  of  Kew  Guinea,  and  the  discover- 
ing and  defining  the  exact  boundaries  of  British  Kew  Guinea. 

Mr.  Charles  Winnecke,  between  July  and  December,  1883,  succeeded 
in  exploring  and  mapping  about  40,000  square  miles  of  hitherto  unknown 
country  in  South  AustraLa  near  the  western  boundary  line  of  Queens- 
land. The  country  in  question  lies  between  27°  SO'  and  22^  40'  south 
latitude  and  between  137^  and  139^  east  longitude.    In  this  region, 
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hitherto  a  blank  on  the  maps,  Mr.  Winneckehas  discovered  and  named 
varions  lakes  and  mountains  and  one  river,  the  Hay,  an  important  feeder 
of  the  Marshall. 

As  another  instance  of  the  enterprise  characterizing  Australian  news- 
papers in  geographical  matters,  it  may  be  mentioned  that  the  Tawncmd 
Country  Jaurnaly  of  Sydney,  has  employed  Mr.  Shaw,  a  naturalist  and 
artist  of  Sydney,  to  make  a  canoe  voyage  down  the  Lachlan,  Murmm- 
bidgee  and  Murray  rivers,  with  a  view  to  enlarge  the  knowledge  of  the 
interior  river  systems  of  Australia. 

Amhem  Land,  the  country  northwest  of  the  Gulf  of  Oarpentaria,  has 
been  lately  explored  by  Mr.  D.  Lindsay.  All  this  region  north  of  the 
Eoper  Eiver  is  a  blank  on  even  the  latest  Government  maps,  but  a  large 
amount  of  material  for  iilling  up  this  blank  has  been  obtained  by  Mr. 
Lindsay's  surveys,  made  between  July  and  December,  1883. 

Dr.  B.  von  Lendenfeld  has  been  making  an  examination  of  the  great 
Cordillera  range  of  Kew  South  Wales  for  the  geological  survey  depart- 
ment, and  finds  that  Mount  Kosciusko,  commonly  supposed  to  be  the 
highest  peak  (7,171  feet),  must  give  way  to  Mount  Glarke,  some  distance 
farther  south,  7,256  feet  high.  Indications  of  ancient  glaciers  were  found 
at  a  height  of  5,800  feet  above  sea-level,  the  upper  tree  limit  being 
found  at  a  height  of  5,900  feet.  On  the  lee  side  of  the  main  range  patches 
of  snow  are  found  all  the  year  round  above  a  level  of  6,500  feet,  con- 
stituting a  proof,  among  many,  of  the  lower  temperature  and  greater 
amount  of  moisture  south  of  the  equator. 

AFRICA. 

In  the  continent  of  AMca  the  area  of  unknown  territory  is  rapidly  de- 
creasing as  explorations  are  made  by  travellers  of  different  nationalities. 
The  expedition  commanded  by  Mr.  Joseph  Thomson,  and  fitted  out  by  the 
Boyal  Geographical  Society,  to  explore  the  area  lying  directly  between 
the  eastern  coast  of  Africa  and  the  Victoria  I^yanza  Lake,  left  England 
in  December,  1882,  and,  after  encountering  many  obstacles,  started  in- 
land in  July,  1883,  from  Tareta,  at  the  foot  of  Mount  Kilimanjaro,  and 
for  many  months  was  unheard  of.  The  wide  tract  of  country  lying  be- 
tween Mounts  Kilimanjaro  and  Kenia  and  the  Victoria  I^yanza  Lake 
had  never  been  trodden  by  a  European.  Mr.  Thomson  visited  and  photo- 
graphed both  of  these  mountains.  Mount  Kenia  he  describes  as  a  great 
volcanic  cone  nearly  30  miles  in  diameter  at  its  base,  rising  from  a  thorn- 
clad  plain  5,700  feet  above  the  level  of  the  sea.  Up  to  a  height  of  about 
15,000  feet  the  angle  of  ascent  is  very  low,  but  from  that  level  the  mount- 
ain springs  into  a  sugar-loaf  x>eak,  the  sides  being  so  steep  that  in  many 
places  the  snow  cannot  lie,  the  uncovered  parts  showing  as  black  spots; 
hence  the  name  Donyo  Egar6  (the  gray  mountain).  Fix>m  Mount  Kenia 
Mr.  Thomson  pushed  on,  accompanying  a  caravan  to  the  northwest,  and 
after  a  six  days'  march  reached  Lake  Baringo.  This  lake  he  journeyed 
round,  fixing  its  shape,  extent,  and  xM>sition,  and  thence  pushed  on  to  the 
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northeast  shore  of  the  Victoria  Kyanza.  Betarniug  to  the  sea-coast  the 
same  general  route  was  followed,  bnt  the  energetic  traveler  was  delayed 
by  fever  and  accidents,  by  which  he  more  than  once  nearly  lost  his  life. 
He  succeeded  early  in  June,  1884,  in  reaching  the  Bea-6oast  at  Mombasay 
having  perfectly  fulfilled  the  purpose  for  which  the  journey  was  under- 
taken, and  having  very  largely  increased  the  knowledge  of  the  regions 
of  equatorial  Africa.  Mr.  Thomson  showed  the  greatest  courage,  tact, 
and  skill  as  an  explorer  in  this  remarkable  journey,  and  the  detailed  ac- 
count of  hid  travels  which  has  now  been  published  is,  throughout,  of  en- 
grossing interest. 

Mr.  H.  H.  Johnston's  exploration  of  Mount  Kilimanjaro,  undertaken 
under  the  auspices  of  the  British  Association  and  the  Boyal  Society, 
during  1884,  has  confirmed  and  added  to  the  information  acquired  by 
Mr.  Thomson's  journey. 

French  military  geographers  have  completed,  after  four  years'  labor,  a 
complete  map  of  Tunisia  from  Algeria  to  Tripoli,  in  twenty-one  sheets, 
on  a  scale  of  1 :  100000.    The  sheets  have  been  completed  and  published. 

In  the  Journal  of  the  Eoyal  Geographical  Society  for  November  is  an 
article  by  Sir  R.  W.  Eawson  giving  an  exact  account  of  the  partition 
of  the  entire  coast  of  Africa  between  various  European  and  native  pow- 
ers. This  paper  is  accompanied  by  a  map  showing  in  a  striking  man- 
ner the  claims  of  different  nationalities. 

ABOTIO  REGIONS. 

By  far  the  most  interesting  and  important  event  connected  with  Arc- 
tic exploration  during  the  past  year,  has  been  the  rescue  of  the  survivors 
of  the  expedition  commanded  by  Lieut.  A.  W.  Greely,  TJ.  S.  A.^  and 
the  story  of  their  achievements.  Unsuccessful  attempts  having  been 
made  in  1882  and  1883  to  communicate  with  the  station  established  at 
Lady  Franklin  Bay  in  1881  as  one  of  the  international  meteorological 
stations,  a  squadron  of  three  ships,  the  Thetis,  Bear,  and  Alert,  with 
officers  and  men  of  the  United  States  Kavy,  commanded  by  Commander 
W.  S.  Schley,  U.  S.  K,  was  fitted  out  by  the  United  States  Government 
in  the  spring  of  1884  and  sailed  early  in  May  for  Smith  Sound,  to  attempt 
the  rescue  of  the  survivors  or  learn  the  fate  of  the  expedition.  The 
Bear  and  the  Thetis  were  Scotch  whalers,  purchased  for  the  purpose ; 
the  Alert  was  given  by  the  British  Government  for  the  expedition,  and 
had  already  spent  a  winter  in  the  Arctic,  under  command  of  Captain 
Fares,  E.  K.  On  June  22  the  survivors  of  the  expedition,  consisting  of 
Lieutenant  Greely  and  six  of  his  men,  were  found  at  Cape  Sabine,  in  the 
last  stages  of  starvation,  one,  Sergeant  Ellison,  dying  after  being  taken 
on  board  ship.  The  rest  were  brought  back  to  the  United  States,  where 
they  gradually  recovered  health  and  strength. 

The  expedition  left  St.  John's,  Ifewfoundland,  on  July  7, 1881,  and 
was  established  on  the  shore  of  Discovery  Harbor,  where,  in  latitude 
81^  44',  longitude  64P  45',  a  station  called  Fort  Conger  was  planted. 
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The  first  two  winters  were  passed  withoat  loss  or  serious  inconvenience^ 
bat  the  summer  of  1883  passing  away  without  news  of  a  relief  ship,  the 
entire  party  left  their  camp  on  August  9,  and  were  obliged  to  camp  on 
the  western  side  of  the  channel,  near  Cape  Sabine.  Here  they  remained 
till  they  were  rescued,  subsisting  on  what  they  could  find  of  stores  pre- 
viously left  in  the  neighborhood.  Hunger  and  suffering  reduced  the 
original  number  of  twenty -five  to  seven  ^before  they  were  rescued,  and 
had  succor  been  delayed  but  a  few  hours  longer  it  is  probable  that  not 
one  would  have  survived. 

The  following  sketch  of  the  geographical  work  accomplished  is  largely 
taken  from  a  communication  to  Science  of  February  27, 1885,  by  Lieu- 
tenant Greely,  where  it  is  accompanied  by  an  excellent  map  of  the  re- 
gions visited,  and  from  a  paper  by  the  same  officer  read  at  the  meeting 
of  the  British  Association  at  Montreal.  In  the  spring  of  1882  an  attempt 
was  made  by  a  party,  under  command  of  Dr.  Pavy,  to  proceed  directly 
northward  from  Cape  Joseph  Henry,  but  they  failed  to  reach  the  eighty- 
third  parallel,  owing  to  disruption  of  the  polar  pack  north  of  Grinnell 
Laud.  In  April,  1882,  an  expedition  under  Lieutenant  Lockwood,  under- 
took to  explore  the  north  coast  of  Oreenland.  Crossing  Bobeson-  Chan- 
nel to  Cape  Sumner,  a  depot  of  provisions  was  established,  and  the  ex- 
plorers pushed  on  to  the  northeast  as  far  as  Cape  Bryant,  in  55^,  west  lon- 
gitude, supported  by  three  parties  of  men  hauling  provision  sledges. 
Prom  Cape  Bryant,  Lieutenant  Lockwood  and  Sergeant  Brainard,  with 
an  Eskimo  and  a  dog- team,  traveled  across  Sherard  Osbom  Fiord  to  Cax)e 
Britannia,  trying  the  depth  of  water  midway  between  those  capes  and 
finding  no  bottom  at  800  feet.  From  Cape  Britannia,  which  was  the 
farthest  land  seen  by  the  English  expedition  of  1875,  they  pushed  on 
to  the  northeastward,  till  on  May  15, 1882,  Lockwood  Island  was  reached, 
and  its  latitude  carefully  determined  by  circum  meridian  and  subpolar 
observations  as  83^  24^  north.  To  the  northeastward  land  was  seen  in 
about  830  35'  latitude  and  38°  west  longitude.  To  the  southeast  only  a 
mass  of  rounded,  snow- covered  mountains  was  seen.  The  entire  coast 
was  extremely  rugged  and  precipitous,  but  only  one  glacier  was  ob- 
served. A  remarkable  feature,  stretching  along  the  coast  from  one 
head-land  to  another,  was  a  tidal  crack  in  the  ice,  apparently  marking  a 
separation  between  the  ice  of  the  bays  and  that  of  the  ocean.  Above 
the  eighty-third  parallel  traces  of  the  polar  bear,  the  lemming,  and  the 
Arctic  fox  were  seen,  and  a  hare  and  a  ptarmigan  were  killed.  Beturn- 
ing,  the  same  route  was  followed.  Lieutenant  Lockwood  and  Sergeant 
Brainard  reaching  Fort  Conger  without  mishap. 

In  April,  1882,  Lieutenant  Greely,  with  three  men,  made  a  journey  to 
the  interior  of  Grinnell  Land.  Passing  to  the  westward  of  Miller  Island 
by  a  fiord,  a  river  was  rea3hed  flowing  from  a  large  glacial  lake  named 
Lake  Hazen.  Again  in  June  this  region  was  visited  by  Lieutenant 
Greely,  who  followed  up  the  valley  of  Very  Eiver,  flowing  into  the  south- 
west end  of  Luke  Hazen,  till  on  July  4  he  stood  on  the  summit  of  Mount 
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ArUiaTy  4,500  feet  high.  From  here  coald  be  seen  an  enormous  ice  cap 
on  the  mountains  north  of  the  Garfield  ao^d  Conger  Eanges,  through  the 
gorges  of  which  numerous  glaciers  pushed  southward,  while  to  the 
northwestward  the  trend  of  the  mountain  range  showed  its  connection 
with  the  Challenger  Mountains  of  Lieutenant  Aldrich.  Lieutenant 
Greely  found  the  sodthern  limit  of  the  ice  cap  covering  Grinnell  Land 
to  closely  coincide  with  the  eighty-second  parallel,  while  in  July  the 
country  between  the  eighty -first  and  eighty-second  parallels,  extend- 
ing from  Kennedy  and  Eobeson  Channels  to  the  Western  Polar  Ocean, 
was  entirely  free  from  snow  except  on  the  very  backbone.  Yegetation 
was  found  to  be  quite  plentiful  willows,  saxifrage,  grasses,  and  other 
plants  growing  in  abundance.  A  more  detailed  account  of  this  remark- 
ably fertile  region,  such  as  I^ordenskiold  expected  to  find  in  Greenland, 
will  shortly  be  given  by  Lieutenant  Greely.  * 

In  1883  Lieutenant  Lockwood's  attempt  to  reach  the  northern  point 
of  Greenland  was  unsuccessful,  owing  to  open  water,  but  on  his  return 
to  Fort  Conger  he  was  sent  with  Sergeant  Brainard  and  a  dog-team  to 
attempt  the  crossing  to  the  western  shore  of  Grinnell  Land.  They  suc- 
ceeded in  reaching  Greely  Fiord,  which  penetrates  Grinnell  Land  from 
the  westward,  and  followed  it  some  distance.  From  here  the  western 
shore  of  Grinnell  Land  could  be  indicated  in  about  87°  west  longitude, 
while  to  the  southward  very  high  land  was  seen,  apparently  separated 
from  Grinnell  Land,  and  was  named  Arthur  Land.*  They  found  stretch- 
ing from  Archer  to  Greely  fiord  the  northern  edge  of  an  immense  ice 
cap,  which  had  an  average  height  on  the  perpendicular  front  of  150  feet. 
A  journey  from  Cape  Sabine  by  Sergeant  Long  developed  the  extension 
of  Hayes  Sound  to  the  westward.  As  will  be  seen  by  a  comparison  of 
Lieutenant  Greely's  maps  with  those  previously  existing,  a  large  addition 
has  been  made  to  our  knowledge  of  the  configuration  of  these  northern 
shores  by  the  labors  of  Lieutenant  Greely  and  his  gallant  associates, 
and  it  is  earnestly  to  be  hoped  that  his  health  and  strength  will  soon  be 
snfBciently  restored  to  permit  him  to  give  in  detail  the  results  of  his 
labors,  and  the  inferences  which  his  experience  and  study  enable  him  to 
draw  from  them. 

In  a  paper  read  before  the  British  Association  at  Montreal,  Lieut.  P. 
H.  Bay  gave  an  account  of  the  region  lying  between  the  Yukon  Eiver 
and  the  Arctic  Sea,  previously  unvisited.  In  1883,  with  two  natives, 
he  traveled  160  miles  due  south  from  Point  Barrow,  as  far  as  a  low 
range  of  mountains  running  northeast  and  southwest  and  separating 
the  northeast  watershed  from  that  of  Kotzebue  Sound.  Farther  than 
this  his  guides  were  afraid  to  go.  Lieutenant  Bay  found  the  whole  re- 
gion a  labyrinth  of  small  lakes,  lagoons,  and  streams,  in  summer  im- 
passable to  every  one  but  an  Eskimo  with  his  kayak,  as  at  that  season 
all  that  part  not  covered  with  water  becomes  a  wet  marsh,  the  traveler 
sinking  thiongh  to  the  frozen  ground  underneath  at  each  step.    The 
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ooantry  is  nninhabitable,  destitate  of  timber,  and  without  soil  to  sap- 
port  vegetation,  the  earth  being  strongly  impregnated  with  salt.  After 
two  years  of  careful  observation.  Lieutenant  Ray  gives  his  opinion  de- 
cidedly against  the  probable  existence  of  an  open  polar  sea,  therein  dif- 
fering from  Lieutenant  Oreely. 

For  more  than  a  year  an  expedition,  under  command  of  Lieutenants 
Holm  and  Oarde,  of  the  Danish  navy,  has  been  engaged  in  exploring^ 
the  east  and  southeast  coasts  of  Greenland.  Winter  quarters  for 
1883-'84  were  occupied  at  Kanortalik,  50  miles  east  of  Gape  Farewell. 
A  journey  lasting  two  and  a  half  months  was  performed  during  the 
summer,  but  no  account  of  the  results  of  their  explorations  has  yet 
been  published.  During  the  winter  of  1884-^85  one  half  the  expedition 
were  to  winter  in  a  suitable  place  on  the  east  coast,  the  other  half  re- 
turjting  to  Nanortalik.  In  consequence*  of  frequent  and  violent  changes 
of  temperature,  sledge  journeys  cannot  be  x)erformed  in  this  part  of 
Greenland,  the  only  means  of  conveyance  being  the  boat.  The  pix)- 
gramme  is  to  explore  the  east  coast  by  boats  as  far  north  as  possible,- 
and  to  return  from  Greenland  in  the  autumn  of  1885. 

In  June,  1884,  Lieutenant  Jensen,  of  the  Danish  navy,  accompanied 
by  Herr  Lorenzen,  geologist,  and  Herr  Elis-Carstensen,  artist,  left  Den- 
mark for  Holsteinborg,  on  the  west  coast  of  Greenland,  to  explore  the 
coast  southward  from  Holsteinborg  to  Sukkertoppen,  a  region  never 
before  examined  by  £nroi>eans.  The  results  of  their  work  have  not  yet 
beea  published.  From  May  to  September,  1884,  the  Danish  gunboat 
Fylla,  Captain  Kormann,  was  engaged  in  examining  the  west  coast  of 
Greenland  as  far  as  70^  north  latitude.  This  work  included  a  carefal 
exploration  of  the  inland  glaciers  of  Greenland,  as  well  as  dredging^  sound- 
ing, and  trawling  along  the  coast  and  in  Davis  Strait,  Baffin's  Bay,  and 
Disco  Bay.  Valuable  collections  were  carried  home  to  Denmark,  in- 
cluding a  block  of  ironstone  weighing  about  1,800  pounds. 

The  Kussian  expedition  to  the  delta  of  the  Lena  River,  commanded  by 
Lieut.  N.  D.  Jurgens,  has  returned,  having  lost  no  members  and  having 
had  no  serious  case  of  illness.  Scurvy  made  its  appearance  during  the 
first  winter  of  their  stay,  but  was  quickly  suppressed.  The  lowest  tem- 
perature experienced  was— 60<^  centigrade,  with  very  frequent  storms. 
The  sun  was  hardly  seen  during  the  summer,  and  the  highest  tempera- 
ture, 120  0.,  was  only  once  reached.  Many  changes  in  the  maps  of  this 
region  will  result  from  the  surveys  of  this  party.  Sagastyr,  where  the 
observations  were  made,  was  supposed  to  be  the  northern  point  of  the 
delta,  but  the  most  northerly  land  was  found  to  be  Dunas  Island,  in  74^ 
north  latitude.  The  tidal  changes  are  very  small  and  are  largely  influ- 
enced by  the  winds.  Dr.  Bunge,  the  naturalist  of  the  party,  has  spent 
the  winter  of  1884-'85  in  Irkutsk,  and  in  the  spring  will  visit  and  ex- 
plore the  basin  of  the  Jana,  in  Northeastern  Siberia.  In  1886  he  proposes 
to  visit  the  New  Siberia  Islands. 
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The  hopes  of  those  who,  like  Baron  Ifordenskiold,  looked  for  saccess 
for  the  trade  roate  from  Northern  Siberia  by  way  of  the  Kara  Sea  to 
Burope,  seem  doomed  to  disappointment.  As  has  been  before  pointed 
oat  in  these  yearly  summaries,  no  dependence  can  be  placed  on  the 
navigability  of  the  Novaya  Zemlyan  Straits  in  any  year.  During  the 
last  five  or  six  years  the  steamer  Louise  has  only  twice  succeeded  in 
reaching  the  Yenesei  and  returning  with  cargo  to  Europe,  having  failed 
three  times  in  the  attempt.  At  Turukhansk,  on  the  Yenesei,  large  quan- 
tities of  wheat,  rye,  and  oats  have  been,  collected  to  be  transported  to 
Europe,  but  there  seems  now  but  little  prospect  of  these  products  ever 
reaching  there.  The  tow-boats  and  lighters  built  for  transporting  freight 
to  the  mouth  of  the  Yenesei  are  all  to  be  sold,  the  difSculties  of  navigat- 
ting  the  Kara  Sea  making  the  success  of  the  scheme  hopeless.  This 
conclusion  agrees  with  the  experience  of  M.  Bakhmanin  (cited  by  Dr. 
Schmidt,  in  a  recent  lecture  on  the  Vega  voyage),  who  had  wintered 
twice  at  Spitzbergen  and  twenty-six  times  at  ITovay^  Zemlya,  and  only 
found  the  way  to  the  Yenesei  open  on  five  occasions. 

In  Nature  for  November  13, 1884,  is  a  communication  from  Mr.  W. 
6«  S.  Paterson,  Her  Britannic  Majesty's  consul  for  Iceland,  who  states 
that  the  light-house  keeper  at  Gape  Beykjanes,  the  southwest  point  of 
Iceland,  had  discovered  a  new  volcanic  island  a  few  miles  off  that  cape. 
This  region  has  long  been  known  as  a  center  of  volcanic  activity,  islands 
having  been  thrown  up  from  time  to  time  and  afterwards  subsiding. 
The  island  was  sought  for  without  success  by  the  French  cruisers  Du- 
pleix  and  Bomanche,  and  by  Captain  Nermann,  of  the  Danish  gunboat 
Fylla,  on  his  return  from  Greenland.  Captain  Nermann,  after  a  careful 
search  and  many  soundings,  became  convinced  that  the  new  island  in 
question  is  no  other  than  the  outermost  of  the  Fowlskerries,  a  well- 
known  group  of  rocky  islets. 

An  important  element  toward  elucidating  the  currents  of  the  polar 
seas  has  been  furnished  by  the  discovery  by  an  Eskimo,  on  an  ice  floe 
in  Julianhaab  Bay,  Greenland,  of  several  relics  of  the  ill-fated  Jean- 
nette  expedition.  These  relics  consist  of  various  2)ax)ers,  articles  of 
sailors'  apparel,  part  of  a  tent,  &c.,  and  have  been  i>ositively  identified 
as  belonging  to  the  crew  and  ofBcers  of  the  Jeannette.  Lieutenant 
Danenhower,  U.  S.  N.,  one  of  the  survivors  of  the  exi>edition,  states,  in 
in  a  letter  to  the  writer,  that  the  articles  were  abandoned  at  the  first 
camp,  near  where  the  Jeannette  saiik,  on  June  12, 1881,  in  latitude  77<^ 
15^  north,  longitude  156<^  east,  and  were  exhibited  on  December  1, 1884, 
at  a  meeting  of  the  Geographical  Society  of  Copenhagen.  These  articles 
probably  drifted  north  of  Franz  Josef  Land  and  in  close  proximity  to  the 
pole.  The  direction  and  rate  of  the  drift  can  only  be  approximately  reck- 
oned, but  the  distance  being  about  2,500  nautical  miles,  and  the  time  oc- 
cupied not  far  from  1,000  days,  makes  an  average  drift  of  2^  miles  a  day, 
without  allowing  for  deviations. 
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No  new  or  striking  developments  have  been  shown  by  the  hydro- 
graphic  work  of  the  different  Governments  engaged  in  making  and  cor- 
recting ocean  and  coast  charts  during  1884. 

The  results  of  the  investigations  carried  on  by  the  United  States 
Coast  Survey  during  past  years  in  the  depths  of  the  sea  off  the  Korth 
Atlantic  coast  and  in  the  Gulf  of  Mexico  and  its  approaches,  are  re- 
vealed in  a  stiiking  manner  by  a  model  which  shows  the  structural 
features  of  the  two  great  basins  of  the  Gulf  of  Mexico  and  the  Bay  of 
I^orth  America.  This  model,  constructed  under  the  direction  of  the 
Superintendent  at  the  Coast  Survey  office,  presents  also  representations 
in  relief  of  the  Bahamas,  the  West  India  islands,  and  the  Bermudas, 
and  of  parts  of  the  continent.  The  name  "Bay  of  North  America'' 
was  suggested  by  the  Superintendent  at  the  April  meeting  of  the  Na- 
tional Academy  of  Sciences,  1884,  to  designate  that  great  embayment  of 
the  North  Atlantic  which  lies  west  of  the  meridian  of  W>  longitude 
west  from  Greenwich. 

The  United  States  Fish  Commission  steamer  Albatross,  under  com- 
mand of  Lieut.  Commander  Z.  L.  Tanner,  U.  S.  N.,  has  done  a  large 
amount  of  valuable  hydrographic  work,  in  addition  to  her  regular  work 
in  connection  with  the  fisheries.  In  January,  1884,  while  proceeding 
from  Norfolk  to  St.  Thomas,  West  Indies,  many  soundings  were  made, 
disproving  the  existence  of  the  dangers  to  navigation  called,  respectively, 
the  Ashton,  Perseveranza,  and  Moarand  Shoals.  After  leaving  St. 
Thomas,  numerous  lines  of  soundings  were  made  to  define  exactly  the 
submarine  ridge  separating  the  Caribbean  Sea  and  Atlantic  Ocean,  and 
to  ascertain  the  general  contour  of  the  bottom,  proving  at  the  same  time 
the  non-existence  of  many  vigias  or  shoals,  the  alleged  existence  of  which 
has  for  many  years  disfigured  the  charts.  This  valuable  work  was 
continued  until  May,  and  data  collected  for  wiping  off  many  alleged 
shoals  from  the  charts,  among  others  the  Loos  and  Leighton  Rocks, 
off  the  south  side  of  Santo  Domingo ;  Sancho  Pardo  Shoal,  off  Cape 
San  Antonio;  the  Ancona  Breakers;  and  the  La  Yela  Shoal.  Aves 
islet,  100  miles  west  of  Guadeloupe,  was  found  to  be  the  summit  of  a 
mountain  extremely  precipitous  on  its  western  slope  and  extending  in  a 
SSE.  direction  over  150  miles  to  the  1000  fathom  line.  On  many  of  the 
alleged  positions  of  shoals  depths  of  over  2,000  fathoms  were  found, 
the  greatest  depth  being  3,169  fathoms,  about  60  miles  southwest  of 
the  Grand  Cayman  Island,  between  the  Misteriosa  Bank  and  Thunder 
Knoll.  During  1884  the  Albatross  made  701  deep-sea  soundings,  located 
with  such  accuracy  as  to  give  them  a  hydrographic  value.  In  January, 
1885,  many  additional  soundings  were  made  by  the  Albatross  in  the 
Gulf  of  Mexico. 

In  a  paper  communicated  to  Science  for  January  30,  1885,  Com- 
mander Bartlett,  U.  S.  N.,  gives  an  account  of  the  various  sounding 
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and  dredging  expeditions  from  whose  labors  the  necessary  material  has 
been  acdhmulated  for  making  a  complete  relief  model  of  the  Caribbean 
Sea,  During  the  cruise  of  the  Challenger  it  was  shown  that  in  a  sub- 
marine lake  the  temperature  is  constant  to  the  greatest  depth,  and  is 
the  same  as  that  of  the  ocean  at  the  depth  of  the  rim  of  the  lake  at  the 
deepest  point.  The  labors  of  Commander  Sigsbee,  TJ.  S.  N.,  from  1874 
to  1878,  while  commanding  the  Coast  Survey  steamer  Blake,  showed 
that  the  temperature  of  the  Gulf  of  Mexico  below  a  depth  of  800  fath- 
oms is  constant  at  39^^,  the  normal  temperature  of  the  ocean  at  that 
depth  in  the  region  of  the  equatorial  current.  It  was  consequently  in- 
ferred that  the  Caribbean  Sea;  from  which  the  Gulf  of  Mexico  receives 
its  waters,  is  inclosed  by  a  rim  which  was  800  fathoms  below  the  sur- 
face at  its  deepest  part.  This  inference  has  been  completely  borne  oat 
by  the  researches  of  Commander  Bartlett  and  Lieutenant-Commanders 
Brownson  and  Tanner,  of  the  United  States  Navy,  and  the  results  of  their 
labors  are  admirably  shown  by  a  contour  model  of  the  Caribbean  Sea  ex- 
hibited at  the  New  Orleans  Exposition.  This  model  is  on  a  horizontal 
scale  of  33  miles  to  an  inch  and  a  vertical  scale  of  6,000  feet  to  the  inch. 

Baron  Nordenskiold  has  communicated  to  the  Journal  of  the  Royal 
Geographical  Society  a  synopsis,  by  Herr  Axel  Hamberg,  of  the  obser- 
vations for  temperature,  specific  gravity,  and  saltness  of  the  expedition 
of  1883  to  East  Greenland  and  the  adjacent  waters,  but  no  attempt  is 
made  to  form  any  general  deductions  from  the  data  presented. 

The  Danish  gunboat  Fylla,  of  500  tons,  Capt.  C.  Nermann,  was  en- 
gaged during  the  summer  of  1884  in  surveying,  sounding,  and  dredging 
on  the  west  coast  of  Greenland  and  in  Davis  Strait.  The  greatest 
depth  found  was  about  900  fathoms,  while  in  the  narrowest  part  of  Davis 
Strait  depths  of  only  400  fathoms  were  found.  The  ship  was  fitted  with 
the  very  best  appliances,  a  Sigsbee  machine  being  used  for  sounding. 
In  Disco  Bay,  where  no  soundings  had  been  before  made,  depths  of  from 
200  to  270  fathoms  were  found,  while  a  ridge  on  which  there  are  but 
180  to  190  fathoms  constitutes  a  sort  of  threshold  between  the  bay  and 
Davis  Strait,  preventing  icebergs  with  a  greater  height  above  the  water 
than  150  feet  from  passing  from  the  great  fiord  of  Jacobshavn  to 
the  ocean,  the  average  proportion  between  the  exposed  and  submerged 
surfaces  being  as  1  to  8.8.  As  was  the  case  with  the  Nordenskiold  ex- 
pedition to  East  Greenland,  it  was  found,  in  taking  serial  temperatures 
of  sea- water,  that  the  coldest  water  is  not  found  nearest  the  bottom, 
but  that  the  temperature  increases  with  the  depth  in  the  polar  current 
and  underlying  water  layers. 


Digiti 


zed  by  Google 


Digiti 


zed  by  Google 


METEOROLOGY. 


By  Olevelai^d  Abbe. 


PBEFATOBY  NOTE. 

The  following  pages  take  up  the  subject  of  Meteorology  and  closely 
allied  matters  where  our  last  summary  closed,  and  present  a  series  of 
short  abstracts  and  notes  relative  to  the  principal  meteorological  items 
that  have  been  published  up  to  the  end  of  1884  in  the  special  meteor- 
ological journals,  namely,  the  Zeitschrift  of  the  Au^tnan  Meteorological 
Association  {Z.  0.  0.  M,),  Vols,  xvin,  xix ;  the  ZeiUchrift  of  the  Ger- 
man Meteorological  Association  (D.  M,  Z.),  Vol.  I;  the  American  Journal 
of  Meteorology  {A.  J.  M.);  the  English  Journal  Nature^  Vols,  xxvii, 
xxviu,  XXIX,  and  xxx. 

The  compiler  has,  even  more  frequently  than  in  former  years,  taken 
the  liberty  of  adding  to  these  abstracts  occasional  remarks  of  his  own, 
generally  historical,  which,  to  avoid  confusion,  are  now  inclosed  in 
brackets,  f  ],  and  he  hopes  that  these  will  not  be  taken  amiss  by  the 
reader  and  those  to  whom  they  may  refer. 

By  numbering  each  of  the  items  in  a  heavier  type,  and  by  an  index  re- 
ferring directly  to  these  articles,  the  reader  will,  it  is  hoped,  utilize  the 
information  here  brought  together  more  easily  than  by  relying  solely 
upon  the  general  arrangement  of  the  twelve  chapters. — 0.  A. 

CON"  TKN'TS. 

Chapter  I. — (a)  Institutions  and  periodicals;  (b)  Special  stations;  (c)  Interna- 
tional Polar  work ;  (d)  Individuals  and  necrology. 

Chapter  II.— (a)  General  treatises,  Meteorology,  Climatology,  Physics,  and  History ; 
(6)  Instruction  in  meteorology ;  (c)  Weather  predictions  and  yerifications. 

Chapter  III. — (a)  Aeronautics;  (6)  Thermometers;  (o)  Barometers;  (d)  Anemome- 
ters ;  {e)  Rain  gauges;  (/)  Miscellaneous  apparatus;  {g)  Methods  of  reduction. 

Chapter  IV. — (a)  Constitution  of  the  atmosphere ;  (h)  General  physical  properties 
of  the  atmosphere,  the  ocean,  and  the  laud. 

Chapter  V. — (a)  Solar  radiation  and  atmospheric  absorption ;  (&)  Temperature  of 
the  air,  the  water,  and  the  ground. 

Chapter  YI. — (a)  Evaporation  ;  (h)  Atmospheric  moistbre;  (c)  Condensation,  fog, 
and  clouds ;  (d)  Kain,  snow,  hail,  drought,  and  flood ;  (e)  Amount  of  cloudiness  and 
sunshine. 

Chapter  VII. — (a)  Winds  and  ocean  currents;  (6)Dyjiamic  laws  of  the  movement 
of  the  air,  considering  the  rotation  of  the  earth  and  the  laws  of  thermodynamics. 

Chapter  VIII.— Barometric  pressure  and  its  variatious, 
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• 

Chapter  IX. — (a)  General  storms ;  (d)  Local  storms ;  (e)  General  weather  relations. 

Chapter  X.~(a)  Atmospheric  electricity ;  lightning ;  {h)  Terrestrial  magnetism ; 
(o)  Ground  currents ;  (d)  Auroras. 

Chapter  XI. — (a)  Refiraction  and  mirage ;  (h)  Scintillation ;  (o)  Spectroscopy,  photo- 
speotroscopy,  phosphorescence,  etc.;  (d)  Halos,  rainbows;  (a)  Photometry,  colorim- 
etry,  twilight,  etc. 

Chapter  XII.— Miscellaneous  relations,  (a)  Periodicity  and  sun-spots ;  (h)  Hyp- 
sometry ;  (o)  Biology  and  botany ;  (d)  Glaciers  and  climates  of  geological  epochs. 

L — {a)  Institutions  and  pebiodioals;  (b)  SPECiAXi  stations;  (c) 

iNTEBNATIONAIi  POLAB  WOBK;   {d)  INDITIDITALS  AND  NEOBOLGY. 

1..  Dr.  W.  Kdppen,  in  reference  to  the  distribution  of  meteorological 
stations,  says  that  the  complaint  still  comes,  on  the  one  hand,  of  the 
immense  mass  of  meteorological  figures  written  and  published  annually 
without  corresponding  results,  and,  on  the  other  hand,  of  the  great  want 
of  proper  data  whenever  any  new  question  is  proposed.  This  state  of  af- 
fairs results  from  the  nature  of  meteorological  work,  and  will  probably 
continue  permanently.  [Every  new  question  in  physics  is  tested  by 
means  of  new  apparatus  and  experiments,  but  in  meteorology,  as  in  as- 
tronomy, we  can  do  but  little  experimenting,  and  must  derive  our  knowl- 
edge from  the  discussion  of  a  large  mass  of  observations  taken  under 
widely  difiereu  t  circumstances.  In  both  these  latter  studies  the  observa- 
tions must  be  published  to  as  great  extent  as  possible,  as  no  one  can  fore- 
see how  soon  they  will  be  wanted  in  reference  to  some  new  question,  nor 
how  long  the  world  must  wait  to  accumulate,  new  observations  whereby  to 
answer  that  question  in  case  those  already  made  be  not  thus  rendered 
available.  The  experiments  and  apparatus  in  chemistry  and  physics 
vastly  outnumber  the  observations  in  meteorology,  but  do  not  need  to  be 
published  in  full,  as  they  can  be  easily  repeated  at  any  time.]  More  homo- 
geneity could  perhaps  be  given  to  the  work  by  the  formation  of  ah  inter- 
national institute  for  the  direction  of  observations  and  investigations, 
but  in  the  present  system  of  individualized  activity  we  find  stations  that 
have  the  following  peculiarities :  (1)  Those  with  very  comprehensive 
and  complete  observations,  and  corresponding  publications ;  (2)  sta- 
tions in  such  isolated  situations  that  they  must  be  used  to  fill  up  great 
gaps  in  the  weather  chart  of  the  world ;  (3)  stations  with  long-continued 
uniformly-comparable  records;  (4)  groups  of  stations,  such  that  the  dif- 
ferences inlatitude  and  longitude  are  slight  and  the  differences  in  topo- 
graphical conditions  are  large.  Each  of  these  groups  gives  data  proper 
to  solve  some  special  question,  such  as  the  geographical,  the  chronolog- 
ical, and  topographical  distribution  of  climatic  peculiarities,  the  lo- 
vestigation  of  physical  and  mechanical  details  as  to  special  storms  or 
other  phenomena.  [Special  stations  for  rainfall,  thunder-storms,  torna- 
does, auroras,  have  also  been  started  in  great  numbers  for  the  solution 
of  the  respective  subjects,  and  others  for  the  study  of  glaciers,  fog, 
frosts,  hygiene,  forestry,  phsenology,  and  various  agricultural  ques- 
tions.]   Koppen's  idea  seems  to  be  that  at  present  we  oeed  a  greater 
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number  of  the  special  stations,  or,  in  lieu  thereof,  a  large  number  of 
stations  with  self-registering  apparatus,  so  located  as  to  represent  for 
any  country  the  greatest  variety  of  typical  altitudes,  valleys,  slopes, 
suDimits,  forests,  shores,  plains,  &c.  Climatic  data  from  such  stations 
for  ten  years  would  answer  any  question  bearing  on  any  new  locality,  in 
addition  to  which  are  needed  two  or  three  temporary  experimental  fields 
on  which  ten  or  twenty  stations  can  be  arranged.  [The  general  weather 
service  of  the  Signal  Office  offering  about  two  hundred  stations,  or  aboiit 
one  station  to  every  10,000  square  miles,  if  it  could  be  extended  over 
the  whole  world,  would  offer  a  fair  basis  for  the  general  study  of  me- 
teorology as  a  dynamic  problem.  It  is  only  when  we  study  the  innu- 
merable applications  of  this  science  to  the  wants  of  mankind  that  we 
are  confronted  with  the  practical  impossibility  of  securing  enough  sta- 
tions and  observations  to  satisfy  all  requirements.  The  best  solution  of 
the  difficulty  seems  to  be  the  maintenance  of  first  and  second  class  sta- 
tions for  weather  telegraphy  and  general  storm  study,  and  the  main- 
tenance of  third-class  and  special  stations  to  deal  with  the  special 
questions  that  are  suggested  by  the  meteorological  student,  as  well  as  by 
the  various  branches  of  human  industry.]    (2>.  M,  Z.,  i,  p.  437.) 

2.  [The  progress  of  meteorology  in  America  promises  to  be  greatly 
stimulated  by  the  formation  of  state  weather  services,  which  will,  it  is 
hoped,  give  for  the  respective  states  a  detailed  study  of  local  climate 
and  its  relations  to  agriculture  and  to  human  industry.  These  services 
will  also  be  the  medium  through  which  predictions  of  local  thunder 
stormg,  tornadoes,  cold  waves,  &c.,  can  be  communicated  to  the  people 
in  detail.  The  first  organization  of  this  kind  dates  from  early  in  the 
century,  when  New  York,  Pennsylvania,  and  possibly  other  states, 
showed  some  activity  in  this  direction.  After  a  long  period  of  neglect, 
the  subject  was  revived  in  1875  by  Professor  Hinrichs,  who  started  a 
state  service  for  Iowa,  which  has  ever  since  been  carried  on  most  suc- 
cessfully. The  formation  of  additional  services  has  been  the  direct  re- 
sult of  a  circular  and  other  correspondence  between  General  William  B. 
Hazen  and  the  governors  of  the  respective  states.  Similar  services  now 
exist  in  some  fifteen  different  states,  some  of  which  publish  very  excel- 
lent monthly  reviews,  while  others  contribute  their  observations  directly 
to  the  Army  Signal  Office  for  use  in  its  monthly  weather  review.  It  is 
evident  that  in  this  way  the  study  of  meteorology  and  the  utilization  of 
the  work  of  the  Signal  Office  will  both  be  furthered,  and  that,  on  the 
other  hand,  the  general  service,  namely,  the  prediction  of  general  storms 
and  weather  features,  will  be  more  especially  fostered  by  the  Signal 
Service.] 

3.  An  important  step  for  American  meteorology  has  been  the  start- 
ing of  The  American  Meteorological  Journal,  a  monthly  review  of 
meteorological  matters,  edited  by  Prof.  M.  W.  Harrington,  of  the  Uni- 
versity of  Michigan,  at  Ann  Arbor.  The  desirability  of  some  such 
joorual  has  beeu  for  a  long  time  felt,  but  the  defluite  impulse  to  tho 
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present  undertaking  seems  to  have  been  given  by  letters  from  various 
meteorologists  suggesting  to  Professor  Harrington  the  hope  that  he 
might  undertake  it.  So  far  as  the  financial  success  of  this  journal  is 
concerned  there  can  evidently  be  no  doubt,  provide^  its  columns  suc- 
cessfully combine  the  scientific  and  the  popular  features  that  in  Ger- 
many have  been  divided  between  the  two  journals  published  at  Ham- 
burg and  Magdeburg,  respectively. 

Among  the  principal  articles  that  have  appeared  in  the  journal  during 
1884  are  the  following: 

Prof.  T.  0.  Mendenhall,  History  of  the  Ohio  State  Meteorological 
Bureau,  established  April  17,  1882. 

Prof.  H.  M.  Paul,  Barometric  Waves  of  Very  Short  Period. 

Prof.  William  M.  Davis,  Winds  aud  Currents  of  the  Equatorial 
Atlantic. 

A.  J.  Phinney,  The  Oakville  Tornadoes. 

Prof.  H.  A.  Hazen,  Exposure  of  Thermometers.  The  Sling  Psy- 
chrometer. 

Lieut.  J.  P.  Finley,  Tornado  Predictions. 

Prof.  William  M.  Davis,  The  Eelation  of  Tornadoes  to  Cyclones. 

H.  H.  Clayton,  Meteorologic  Cycle.  (Showing  a  barometric  and 
rainfall  oscillation  every  twenty -five  months.) 

G.  K.  Gilbert,  Tornado  Predictions. 

Prof  H.  A.  Hazen,  Tornado  Generation. 

L.  A.  Sherman,  Movements  of  Weather- Areas. 

H.  H.  Clayton,  The  Thunder  Squalls  of  July  6,  1884. 

H.  M.  Paul,  Thermometer-Exposure. 

Prof.  F.  H.  Loud,  Diurnal  Wind  Variation  at  Colorado  Springs. 

4r.  [Beside  the  State  weather  services,  the  meteorological  magazines, 
and  the  meteorological  instruction  in  colleges,  another  powerful  help  in 
scientific  progress  is  the  organization  of  meteorological  societies  in  the 
United  States.  An  occasional  paper  on  some  meteorological  subject  is 
read  before  some  geographical  or  scientific  society,  the  most'  active  in 
this  respect  being  the  Philosophical  Society  of  Washington,  in  which 
there  is  material  suflBcient  to  form  a  special  meteorological  section.  An 
effort  was  made  at  the  Philadelphia  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science  to  secure  the  recognition  of  meteor- 
ology by  organizing  a  section  of  terrestrial  physics  as  distinguished 
from  molecular  physics,  and  this  may  possibly  be  accomplished  on  some 
future  occasion.  The  honor  of  establishing  the  first  special  society  for 
the  study  of  our  science  belongs  to  Prof.  W.  Upton  and  Mr.  E.  B.  Weston, 
both  of  Providence;  Mr.  W.  M.  Davis  and  Prof.  W.  H.  Niles,  of  Gam- 
bridge;  Mr.  D.  Fitzgerald,  of  Boston,  and  a  few  others  (including  the 
I>resent  writer),  who  held  the  first  preliminary  meeting  of  organization 
in  June  and  the  first  annual  regular  meeting  on  the  21st  of  October,  in 
Boston,  This  society  will  for  the  present  make  a  special  effort  to  secoie 
more  imweyqus  I'aiirfaU,  tbunder-atorw,  a»4  possibly  other  sj^eginl  ob- 
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servers,  in  Kew  England ;  they  have  established  standard  gauges  of 
three  different  patterns,  and  have  published  a  monthly  bulletin,  with 
rainfall  map  and  other  data.  It  is  hoped  that  by  the  co-operation  of 
the  states  of  New  England  this  organization  may  become  a  Kew  Eng- 
land weather  service.] 

6.  In  order  to  collect  data  for  the  information  of  Government  on  the 
proposition  to  run  steamship  lines  from  England  to  stations  on  the 
shores  of  Hudson's  Bay,  and  thus  afford  British  America  a  convenient 
outlet  for  its  immense  product  of  grain,  Lieut.  W.  K.  Gordon  has,  under 
the  Canadian  Meteorological  Service,  established  seven  stations  on  the 
shores  of  the  bay,  at  which  observations  were  begun  in  the  autumn 
of  1884.  These  stations  will  contribute  invaluable  information  for  the 
study  of  North  American  storms  and  climate.  A  sketch  of  the  location 
of  each  is  given  by  W.  P.  Anderson  in  the  Cambridge  journal,  (Science 
for  March  13, 1886,)  full  details  being  given  in  the  report  of  Lieut.  W. 
B.  Gordon.    (See  also  Nature^  xxx,  p.  641.) 

6.  Dr.  B.  A.  Gould  has  published  additional  volumes  of  the  Annals 
of  the  Meteorological  Of&ce  of  tbe  Argentine  Eepublic,  which  contain 
original  observations  in  full,  and  many  interesting  items  relative  to 
Buenos  Ayres,  Paraguay,  and  Patagonia.    (Z.  0.  O,  M.,  xix,  p.  130.) 

7.  In  connection  with  the  proposed  canal  across  the  Isthmus  of  Panama 
regular  meteorological  observations  are  being  made  at  several  stations. 
The  average  temperature  varies  from  260F.  in  winter  to  Soop.  in  sum- 
mer. Two  large  hospitals  at  Panama  and  Colon,  respectively,  and  a 
health  resort  at  Taboga  afford  opportunity  for  regular  observations  on 
climate  and  hygiene.    (Mature j  xxx,  p.  580.) 

8.  The  Academy  of  Sciences  at  St.  Petersburg  proposes  a  special  com- 
mittee to  which  shall  be  committed  the  general  direction  of  the  mag- 
netic and  meteorological  works  that  have  for  some  years  been  carried 
on  by  various  Government  officials,  especially  the  physical  observatory, 
the  geographical  society,  the  bureau  of  agriculture,  and  the  imperial 
navy. 

9.  (See  sect.  73'.) 

10.  H.  F.  Blanford,  in  his  annual  report  on  tbe  administration  of  the 
meteorological  department  of  the  Government  of  India  for  1883,  states 
that  work  on  tbe  physics  and  temperature  of  the  sun  and  on  the 
absorption  of  the  earth's  atmosphere  has  steadily  continued.  Special 
reports  have  been  made  on  the  snowfall  in  India  and  the  Himalayas, 
which  have  led  to  a  theory  of  tbe  dry  winds  and  droughts,  and  he  urges 
a  special  study  in  the  future  of  the  meteorology  of  this  high  mountain 
region.  Data  have  been  collected  together  for  charts  of  distribution  of 
temperature  in  Northern  India,  which  will  appear  in  tbe  next  or  second 
part  of  Vol.  II  of  the  India  Meteorological  Memoirs.  A  very  large  and 
elaborate  chart  of  the  average  annual  rainfall  in  India  has  been  pub- 
lished with  tbe  co-operation  of  the  surveyor-general's  office.  He  is 
also  himself  at  work  upon  a  number  of  interesting  questions  as  to  the 
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annnal  distribation  of  rainfall  and  the  cause  of  the  droughts.  Much 
paius  have  been  taken  to  increase  the  number  of  rainfall  observers ;  and 
an  elaborate  discussion  of  special  cyclones  by  his  ftssistant,  Mr.  Elliot, 
shows  that  the  origin,  continuation,  and  movement  of  a  storm  depend 
only  upon  the  atmospheric  conditions  in  the  region  visited  by  the  storm 
and  not  on  anything  outside  of  this  region,  so  that  the  weather  normal 
to  the  season  prevails  over  surrounding  countries,  while  storms  move 
over  the  Bay  of  Bengal.  The  great  collection  of  meteorological  obser- 
vations made  in  the  Indian  Ocean  since  1856,  as  collected  by  the  Lon- 
don Meteorological  Office,  has  been  purchased  from  that  office,  prop- 
erly corrected  by  the  India  office,  and  is  now  under  discussion  by  Mr. 
Elliot  and  Mr.  Dallas.  The  chapter  relating  to  barometric  observations 
is  substantially  completed.  The  new  system  of  i^torm  signals  for  Cal- 
cutta has  be'en  successfully  introduced.  A  special  system  for  Bombay 
has  also  been  continued  as  in  former  years.  The  daily  time-signals  for 
Calcutta  are  in  charge  of  this  office.  The  erection  of  a  first-class  me- 
teorological observatory  at  Allahabad  has  not  yet  been  completed. 
The  Indian  Meteorological  Office  has  published  among  its  Indian  Me- 
moirs the  following : 

F.  Chambers,  The  Winds  of  Kurrachee. 

S.  A.  Hill,  Some  Eesults  of  Meteorological  Observations  at  Alla- 
habad. 

S.  A.  Hill,  The  Meteorology  Of  the  Northwest  Himalayas. 

11.  The  London  Meteorological  Council  began  with  January,  1884, 
the  publication  of  its  Monthly  Weather  Report,  which,  although  it  is 
published  very  late  in  the  year,  yet  affords  encouragiugievidence  of  the 
energy  with  which  meteorology  is  studied  in  Great  Britain.  [Similar 
monthly  weather  reviews  are  now  published  by  many  important  mete- 
orological offices.  We  believe  that  the  initial  step  in  this  direction  was 
taken  by  the  United  States  in  1872.  Its  monthly  review  as  re-organ- 
ized in  1873  by  the  present  writer,  has  continued  with  praiseworthy 
thoroughness  and  promptness.] 

12.  The  report  of  J.  Y.  Buchanan  on  the  Physics  and  Chemistry,  the 
Specific  Gravity  and  Deep-Sea  Temperatures,  observed  during  the  voy- 
age of  H.  M.  S.  Challenger,  has  been  published,  and  is  reviewed  by 
E.  H.  Mill.    (Nature^  xxx,  p.  313.) 

13.  At  the  Health  Exhibition,  London,  July,  1884,  a  meteorological 
conference  was  held.  Papers  were  read  by  Dr.  J.  W.  Tripe,  on  Mete- 
orology and  Health ;  B.  H.  Scott,  on  Equinoctial  Gales,  and  also  on 
Cumulative  Temperatures,  or  Phsenological  Constants.  {JSature^  xxx, 
p.  351.) 

14.  The  International  Geodetic  Congress,  held  at  Bome  in  October, 
1883,  adopted  resolutions  lecommending  Greenwich  as  the  initial  me- 
ridian for  all  longitudes,  and  also  Greenwich  noon  as  the  initial  point 
of  a  universal  hour  and  cosmopolitan  date. 

15.  The  International  Meteorological  Congress,  held  at  Borne,  1879, 
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recommended  the  general  acceptance  of  Greenwich  meridian  for  the 
reckoning  of  longitudes. 

16.  The  International  Meridian  and  Time  Conference,  held  at  Wash- 
ington October,  1884,  has  confirmed  these  and  other  recommendations, 
and  unanimously  recommends  an  international  system  of  longitude  and 
time  based  on  the  Greenwich  meridian  and  mean  midnight. 

17.  [In  conformity  with  the  above,  the  Chief  Signal  Officer  has  adopted 
for  the  use  of  the  Signal  Service  the  75th  meridian,  or  five  hours  west  of 
Greenwich,  as  the  uniform  standard  for  the  United  States  and  for  use 
in  the  Monthly  Weather  Eeview.  For  the  International  Bulletin  the 
observations  are  made  at  Greenwich  noon.  The  International  Polar 
Conference  has,  we  believe,  not  adopted  any  especial  meridian  for  gen- 
eral use  in  the  publications  of  the  work  done  by  its  polar  parties.] 

18.  Dr.  Assmann  has  published  the  annual  volumes  of  the  meteorolog- 
ical observations  for  the  Wetterwarte  or  weather  observatory  of  the 
Magdeburg  Times.  It  seems  that  he  has  been  successful  in  inspiring 
the  owner  of  this  newspaper,  Mr.  Faber,  with  something  of  his  own  en- 
thusiasm, the  result  being  to  establish  a  very  completely  organized  ob- 
servatory to  which  a  number  of  subsidiary  stations  make  reports,  rep- 
resenting all  of  Saxony  and  its  neighborhood.  Everything  is  done  in 
accordance  with  the  recommendations  of  the  International  Congress 
and  the  best  information  of  the  present  day.  We  note  especially  that 
the  records  with  the  Sprung  barograph  show  the  great  advantage  of 
continuous  registers  over  those  that  record  only  every  ten  or  fifteen 
minutes,  or  possibly  every  hour.    (Z.  0.  G.  M.,  xvni,  p.  434.) 

19.  Dr.  Assmann,  on  behalf  of  the  Meteorological  Observatory  at 
Magdeburg,  has  undertaken  the  publication  of  a  monthly  journal  for 
practical  meteorology.  This  journal — the  Monatschrift — is  intended  for 
local  distribution  among  non-scientific  readers;  it  treats  of  all  matters 
in  an  elementary,  popular  manner,  and  is  especially  rich  in  everything 
that  pertains  to  agriculture  and  hygiene,  such  as  the  temperature  of 
the  lowest  air  strata,  excessive  heat  and  frost,  the  distribution  of  rain. 
In  this  latter  field  good  work  has  been  done  by  establishing  numerous 
rain-gauges  throughout  the  neighboring  countries,  and  an  interesting 
dtudy  is  in  process  on  the  influence  of  the  Brocken  upon  the  rainfall. 
[In  this  respect  Br.  Assmann  seems  to  be  studying  a  problem  similar  to 
that  which  the  Signal  Oflftce  has  undertaken  in  reference  to  Mount 
Washington.]    {Z.  0.  G.  JIf.,  xix,  p.  201.) 

Dr.  Assmann  at  the  close  of  the  second  year  of  his  monthly  journal 
for  Practical  Meteorology,  has  changed  its  title  to  Das  Wetter,  and  car- 
ries it  on  now  as  a  popular  German  monthly  for  world-wide  distribu- 
tion. Being  also  recognized  as  the  popular  organ  of  the  German  Mete- 
orological Association,  it  has  at  once  assumed  a  high  importance.  [The 
rapid  growth  of  interest  in  meteorology  in  Germany  is  best  realized  by 
considering  that  within  two  years  two  new  journals  have  thus  been 
stiirted  under  flattering  auspices,  and  that  lectures  on  meteorology  are 
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now  given  in  about  twenty  universities,  whereas  scarcely  five  gave  any 
proper  attention  to  the  subject  in  1883,  when  Mr.  F.  Waldo  compiled  the 
Signal  Service  N^ote  on  this  subject.]    (Z.  0.  O.  M,^  xix,  p.  287.) 

The  German  Meteorological  Association  was  organized  oh  the  18th 
of  N^ovember,  1883,  at  a  meeting  in  Hamburg  of  about  thirty  of  the 
most  prominent  meteorologists  of  Germany.  At  this  meeting  a  tempo- 
rary organization  was  eflFected,  Dr.  G.  Keumayer  being  elected  president. 
A  simple  form  of  constitution  was  adopted,  and  the  first  regular  meet- 
ing appointed  to  be  held  at  Magdeburg  in  September,  1884,  at  the  time 
of  the  annual  meeting  of  the  German  Scientific  Association  (l^atur- 
forscher-Versammlung).  The  formation  of  local  branches  is  also  en- 
couraged, of  which  three  have  already  been  announced,  namely,  Ham- 
burg-Altona,  Berlin,  Magdeburg. 

Like  the  Austnan,  so  the  German  association  proposed  to  hold  but  one 
annual  meeting,  but  will  publish  a  monthly  journal  as  a  means  of  stim- 
ulating the  development  of  meteorology. 

20.  The  first  annual  meeting  of  the  German  Meteorological  Associa- 
tion was  held  in  Magdeburg,  September  19, 1884.  The  secretary,  Dr. 
van  Bebber,  stated  that  the  number  of  members  was,  at  that  time, 
406;  branch  associations  exist  in  Magdeburg,  Munich,  Berlin,v  Ham- 
burg-Altona,  and  Eudolfstadt.  Of  the  members,  361  are  domestic  and 
45  foreign  ;  51  are  employed  in  meteorology,  130  as  teachers  of  various 
grades,  47  are  meteorological  observers,  21  physicians,  30  lawyers,  10 
apothecaries,  71  manufacturers  and  merchants,  18  agriculturists,  20 
military  of&cers,  12  astronomers.  The  branch  associations  have  mem- 
bership about  as  follows:  Magdeburg,  200;  Hamburg- Altona,  43;  Ber- 
lin, 92;  Munich,  65;  Eudolfstadt,  not  given.  This  last  association  was 
formed  in  1880,  but  is  now  become  a  branch  of  the  general  association. 
A  proposition  is  on  foot  looking  to  the  eventual  union  of  the  journal  of 
the  German  society  with  that  of  the  Austrian,  probably  at  the  begin- 
ning of  the  year  1886.  At  present  the  German  society  maintains  its 
own  and  encourages  Dr.  Assmann's  journal,  Das  Wetter.  [It  is  evi- 
dent from  the  list  given  elsewhere  that  it  will  be  very  difficult  to  con- 
dense into  one  journal  all  the  emanations  from  the  numerous  investiga- 
tors of  this  most  active  scientific  nation:  but  for  the  convenience  of 
students  it  is  to  be  hoped  that  we  may  have  one  or  two,  but  not  more, 
special  meteorological  journals  in  each  language.  It  would  seem  that 
one  in  Russian,  one  in  French,  two  in  German,  and  two  in  English,  one 
for  Great  Britain  and  one  for  America,  with  perhaps  a  third  eventually 
for  India  and  Australia,  should  abundantly  answer  the  local  needs  of 
the  respective  communities  and  the  general  needs  of  science.]  (D.  M.  Z., 
I,  p.  412.) 

21.  Of  the  German  periodicals  devoted  more  or  less  to  meteorology 
we  notice  especially  the  Wochenschrift  fur  Astronomie,  Metearologie  und 
Geographies  published  by  H.  J.  Klein,  of  Cologne ;  Der  Naturforscher^ 
published  in  Berlin;  Mumholdtj  a  monthly  journal  for  natural  sciences, 
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pablished  by  Prof.  Dr.  G.  Krebs ;  Astronomische  Nachrichten^  the  well- 
known  astronomical  journal  now  published  at  Kiel  by  Professor  Krae- 
ger ;  OeograpJiische  Mittheilungen,  the  well-known  geographical  journal 
now  published  by  Professor  Supan,  at  Gotha;  Hydrographische  Mit- 
theilungen,  published  by  the  German  Admiralty,  Berlin. 

22.  Capt.  N.  Hoffmeyer  and  Dr.  George  Neumayer  having  agreed  to 
continue  conjointly  the  daily  synoptic  weather  charts  for  the  Atlantic 
Ocean  and  Europe,  beginning  with  the  1st  of  December,  1880,  this  im- 
portant work  has  therefore  been  kept  up.  The  expenses  are  largely 
defrayed  by^the  subscriptions  of  those  interested  in  meteorology,  and 
more  such  are  solicited.  The  charts  show  the  eastern  half  of  I^orth 
America,  the  West  Indies,  and  the  northern  coast  of  Bras^^il,  the  whole 
of  the  North  Atlantic,  Greenland,  Europe,  and  the  western  half  of 
Siberia.  They  represent  the  condition  of  the  weather  in  the  morning 
about  8  A.  M.,  or  local  time.  The  base  chart  is  apparently  a  conical 
development  on  a  scale  about  four  times  as  large  as  that  of  the  United 
States  internatioi\al  map  of  the  northern  hemisphere,  and  three-fourths 
of  that  formerly  adopted  by  Hoffinger;  it  therefore  shows  every  station 
and  every  ship's  report.  If  the  British  office  publishes  special  charts 
for  each  day  of  the  international  polar  campaign,  from  the  Ist  of  August, 
1882,  to  the  3li^t,  then  the  German  Government  will  probably  supple- 
ment these  charts  by  corresponding  daily  series  for  the  South  Atlantic 
Ocean.    (Z.  0.  G.  J»f.,  xix,  p.  30.) 

23.  The  Italian  Meteorological  Association,  having  its  central  obser- 
vatory at  the  Royal  College  of  Carl  Albert,  in  Moncalieri,  has  continued 
to  publish  a  monthly  bulletin,  which  is  considered  as  a  second  series, 
beginning  with  January,  1881 5  the  first  series  being  the  monthly -Annw- 
aire^  published  by  Ragona.  The  present  bulletin  Is  under  the  editor- 
ship of  Denza,  who  has  secured  stations  not  only  throughout  Italy  and 
the  Alps,  but  also  throughout  South  America.  (Z.  0.  O.  Jf.,  xvin,  p. 
357.) 

24.  The  central  office  for  Italian  meteorology  has  continued  to  publish 
its  magnificent  series  of  large  quarto  volumes  of  Annales.  These  vol- 
umes are  divided  into  three  portions  5  the  first  contains  reports  on  spe- 
cial work,  such  as  Millosevich  on  rainfall,  Ragona  on  the  wind,  Chistoni 
on  magnetism  and  barometric  comparisons,  Ferrari  on  thunder-storms. 
The  second  portion  contains  synopses  of  the  meteorological  observa- 
tions. The  third  portion  contains  the  astronomical  work  at  the  Rome 
Observatory  under  Tacchini. 

25.  The  Meteorological  Institute  of  Saxony  since  1863  has  been  a 
bureau  of  the  Astronomical  Observatory  at  Leipsic,  but  an  important 
advance  was  made  on  the  1st  of  April,  1884,  in  the  appointment  of  Dr. 
P.  Schreiber,  of  Chemnitz,  as  director  of  the  Meteorological  Institute, 
which  is  now  reorganized  and  placed  on  an  independent  basis  in  the 
Department  of  the  Interior.  Dr.  Schreiber  is  well  known  by  his  works 
on  meteorology  and  barometric  hypsometry,  and  the  new  institution  at 
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Leipsic  has,  nnder  his  management,  already  shown  increased  vitality 
and  usefulness. 

26.  He  has  begun  the  publication  of  a  monthly  report  in  a  slig^htly 
condensed  form,  but  containing  much  appropriate  and  instructive  mat- 
ter, which  is  arranged  in  the  following  divisions :  (a)  Eesults  by  dec- 
ades and  months  for  11  stations ;  (b)  average  variability  of  the  weather 
in  Saxony;  (c)  weather  review  for  Europe;  (d)  normal  weather  in 
Leipsic  for  the  month ;  (e)  verifications  of  the  predictions  for  the  month 
given  separately  for  each  locality.  There  are  several  features  in  this 
weather  review  especially  worthy  of  commendation ;  thus  the  use  of 
decades  in  addition  to  the  months  is  a  step  which  ^as  been  for  some 
time  past  adopted  by  the  meteorological  institutes  of  the  Netherlands 
and  Italy  and  the  German  Seewarte.  '  These  are  more  convenient  than 
Dove's  pentades,  which  are  in  fact  only  specially  applicable  to  thQ 
rapid  change  in  temperature.    (D.  M.  Z.,  i,  417  and  285.) 

27.  [The  Signal  Service  in  1870  adopted  a  form  which  made  it  conven- 
ient to  reckon  by  wet  kly  averages  from  Sunday  to  Saturday  throughout 
the  year,  and  a  number  of  tables  of  this  kind  were  prepared;  but  very 
little  was,  however,  given  to  the  scientific  world  in  this  form ;  in  fact, 
the  weekly  form  was  itself  adopted  almost  entirely  for  executive  rea- 
sons, and  was  replaced  in  1881  by  a  much  more  convenient  monthly  form, 
in  which  the  division  and  summation  by  decades  is  very  easily  made, 
although  it  seems  improbable  that  it  will  ever  be  practicable  to  publish 
the  enormous  mass  of  signal  service  data  in  this  extreme  detail.] 

28.  Prof.  M.  Merino,  well  known  as  the  author  of  a  memoir  on  the 
climate  of  Madrid,  has  been  appointed  as  director  of  the  Observatory  of 
that  city,  and  has  published  with  unexpected  promptness  the  volumes 
of  Spanish  observations  for  the  years  1876  to  1882,  which  publication 
had  fallen  in  arrears,  owing  to  successive  changes  since  the  death  of 
the  former  director,  Aguilar.  The  number  of  meteorological  stations 
has  been  more  than  doubled  during  the  past  ten  years  and  the  outfit 
of  instruments  perfected.  Most  of  the  stations  have  means  of  observing 
solar  radiation,  terrestrial  ground  temperatures,  evaporation,  and  wind 
velocity  by  Eobinson's  anemometer.  The  international  forms  for  pub- 
lication of  climatological  data  have  been  adopted.  {Z.  0.  G,  M.^  xix, 
p.  340.) 

29.  Lieut.  E.  von  Wohlgemuth  communicates  the  general  results  of  the 
Arctic  expedition  of  the  Austrian  Government  to  the  island  of  Jan 
Mayen  in  1882-'83.  He  states  that  no  diflficulty  seriously  interfered 
with  carrying  out  every  point  of  the  programme,  everything  being,  in 
fact,  much  more  favorable  than  had  been  anticipated.  Only  once  did 
the  minimum  thermometer  fall  below  — 32°  O. ;  the  temperature  most  fa- 
vorable for  work  was  — 10°  or  — 15°,  since  with  this  temperature  came  a 
dryness  and  transparency  of  the  air,  and  for  it  clothing  could  be  selected 
that  on  the  one  hand  protected  from  the  cold  and  on  the  other  was  not 
so  heavy  as  to  interfere  with  outdoor  labor  or  provoke  troublesome  per- 
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spiration.  Absolute  calms  or  the  lightest  breezes,  up  to  5  miles  per 
hoar,  occurred  only  during  one  hundred  and  forty-one  hours  out  of  the 
six  months  September  to  February;  during  the  other  half  of  this  year 
winds  and  storms  prevailed  so  that  the  average  wind  velocity  was  20 
miles  per  hour.  This  very  stormy  weather  necessitated  extraordinary 
care  with  reference  to  the  security  of  the  building.  The  first  part  of 
the  polar  night  belonged  to  the  ple^^antest  period  of  the  residence  on 
Jan  Mayen;  it  brought  cold  dry  weather  and  outdoor  sports,  such  as 
sailing  with  ice-boats,  running  with  snow-shoes,  skating,  and  many 
other  new,  exciting,  and  refreshing  changes  in  the  otherwise  monoto- 
nous occupations.  The  health  of  the  whole  party  was  excellent;  neither 
scurvy,  nor  catarrh,  nor  frost-bites  were  experienced.  The  prevailing 
winds  were  east-southeast  and  south-southeast  during  the  prevalence 
of  cyclonic  storms,  some  of  which  occasionally  became  almost  stationary 
low  pressures.  During  such  winds  the  temperature  rose  to  an  average 
summer  heat,  even  in  the  midtSt  of  winter,  and  the  snow  melted  rapidly 
everywhere.  The  monthly  wind  summary  shows  a  slight  percentage  of 
the  southwest  winds  that  prevail  in  more  southern  latitudes;  these  ex- 
ceptions are  explained  as  due  to  the  formation  of  cyclones  whose  front 
sides  only  attained  complete  development.  On  theother  hand,  the  higher 
currents  were  almost  exclusively  from  the  southwest,  so  that  even  the 
cirrus  clouds,  almost  without  exception,  came  from  this  direction.  Of 
the  cyclones  that  passed  over  Jan  Mayen,  only  the  front  was  well  de- 
veloped. The  greatest  wind  force  was  nearer  the  outer  limit  of  the  whirl 
than  is  the  case  in  ordinary  tropical  cyclones.  The  storms  did  not  sud- 
denly stop  on  the  advent  of  the  lowest  pressure,  but  after  the  passage 
of  the  center  still  continued  with  all  vigor.  Frequently  in  the  region  of 
a  barometric  depression  light  winds  prevailed,  the  barometer  was  fluc- 
tuating, the  wind  and  sea  were  calm,  and  the  brightest  sunshine  con- 
tinued for  many  hours.    (Z.  O.  G.  M.,  xviii,  p.  441.) 

SO.  The  International  Polar  Conference  held  at  Vienna  April  17, 1884, 
arranged  for  the  publication  and  discussion  of  the  vast  mass  of  obser- 
vations accumulated  by  all  nations  during  1882-'83.  The  chiefs  of  nine 
expeditions  were  present.  Each  country  will  publish  its  own  results  in 
full.  The  conference  will  publish  the  general  results  through  experts, 
to  whom  each  question  is  referred.  The  protocol  of  the  conference  fills 
the  last  of  the  Mittheilungen  published  by  the  Polar  Commission. 

81.  The  American  expedition  to  Lady  Franklin  Bay  was  rescued  from 
its  position  at  Cape  Sabine  in  June,  1884;  only  six  survived  out  of  the 
original  twenty- five.  The  objects  of  the  expedition  were  fully  accom- 
plished, the  observations  and  explorations  being  conducted  with  remark- 
able success  for  two  years,  an^  the  health  of  the  party  was  perfect 
the  whole  time.  Lieut.  A.  W.  Greely  with  perfect  success  accomplished 
a  most  remarkable  polar  journey  in  the  way  of  a  retreat  of  the  whole 
party  southwards  to  Cape  Sabine,  at  which  place,  however,  the  Ameri- 
can rescue  party  of  1883  having  been  wrecked,  Greely  found  no  pro- 
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visions  awaiting  him  as  had  been  originally  contemplated^  and,  in  con- 
seqnence,  nineteen  members  of  the  party  died  during  the  early  part  of 
1884. 

In  a  general  way,  Lieutenant  Greely  reports  the  lowest  temperature 
— 66^  Fahrenheit;  the  tidal  flow  came  from  the  north;  currents  in 
the  bay  coming  from  the  north  were  two  degrees  warmer  than  coming 
from  the  south ;  the  tidal  range  was  8  feet ;  -there  was  no  polar  current 
in  the  open  sea  to  the  north. 

The  line  of  perpetual  snow  on  Mount  Arthur  he  places  at  3,500  feet. 
{Kature^  xxx,  p.  438.) 

32.  K.  Ekholm  has  published  the  preliminary  account  and  statistical 
summary  of  the  Swedish  International  Polar  Expedition  to  Spitzbergen. 
Observations  began  August  22, 1882 ;  an  anemometer  was  fixed  on  the 
mountain  top  800  feet  above  the  ocean.  The  aurora  borealis  occurred 
every  night  up  to  March  25,  when  the  sunlight  interfered.  The  ther- 
mometers in  shelter  were  compared  with  the  sling- thermometer  until, 
by  frequent  breakages,  the  observers  were  forced  to  construct  an  equiv- 
alent rotation  machine.  The  station  was  closed  August  25,  1883. 
{Nature^  xxix,  p.  ^63.) 

33.  The  Danish  Meteorological  Institute  has  published  the  summary 
of  the  Danish  International  Polar  Exppdition  to  the  Sea  of  Kara. 

34.  Preliminary  reports  containing  the  monthly  means  and  miscella- 
neous notes  have  been  published  for  the  two  German  Polar  Stations, 
namely,  at  Eoyal  Bay  in  South  Georgia,  and  at  Kingawa  Fjord  in  Cum- 
berland Gulf,  Baffin's  Land.    (D.  M.  Z.,  i,  p.  144.)  *      - 

35.  A.  von  Danckelman  publishes  the  records  for  1882-'83  at  the 
Danish  International  Polar  Station,  Godthaab,  in  order  that  by  com- 
parison one  may  better  decide  to  what  extent  this  was  a  normal  year. 
(2>.  M.  Z,,  I,  p.  163.) 

36.  Lieut.  J.  Lephay,  chief  of  the  meteorological  work  of  the  Interna- 
tional Polar  Station  at  Cape  Horn,  occupied  by  the  French  Government, 
publishes  a  summary  of  the  climate  at  their  station,  which  was  on  the 
east  side  of  the  peninsula  Hardy,  in  a  portion  of  Orange  Bay  three 
French  miles  from  the  Pacific  and  thirty-five  northwest  from  Cape 
Horn.  The  daily  period  of  pressure  was  quite  perceptible,  the  maxi- 
mum being  8  p.  m.  and  the  minimun  2  p.  m.  The  diurnal  periodicity 
of  the  wind  force  was  very  large,  maximum  being  at  2  p.  m.  and  mini- 
mum at  1  A.  M. ;  the  prevailing  wind  direction  was  from  west-south- 
west.   {Z.  0.  G.  Jf.,  XIX,  p.  131.) 

37.  H.  P.  Dawson,  in  charge  of  the  English  International  Polar  Sta- 
tion at  Port  Kae,  reports  that  the  winter  of  1882  and  1883  was  very  mild- 
In  January,  1883,  a  remarkable  epidemic  influenza  was  reported  among 
the  Indians  in  the  far  northwest,  and  spread  southward  to  Forts  Simp- 
son and  Rae,  attacking  every  one  in  a  mild  form.  (Nature,  xxviii,  p. 
371.) 

38.  [If  this  can  be  traced  farther  south  in  connection  with  the  cold 
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northwest  winds  that  sweep  down  over  Manitoba  and  the  United  States, 
we  shall  have  to  suspect  that  these  epidemics  are  due  to  minute  organ- 
isms carried  by  the  air,  possibly  in  its  upper  currents,  from  some  equa- 
torial region,  some  such  mass  of  air  as  is  thrown  by  a  hurricane  out  of 
its  normal  route,  or  is  carried  up  over  the  Pacific  and  thrown  against 
the  Alaska  coast  only  to  come  down  upon  the  east  slope  of  the  Eockies 
as  a  dry  wind,  or  such  as  is  sometimes  drawn  from  Il^orthern  Eussia 
over  the  Polar  Sea,  only  to  flow  southward  as  a  cold  norther  over  Brit- 
ish America.  Thus  epidemics  and  spores,  insects,  seeds,  migratory 
birds,  volcanic  dust,  &c.,  are  distributed  over  the  world  by  the  winds 
obedient  to  a  complication  of  rigid  laws  that  invite  human  energy  to 
unravel  them.] 

89.  Among  the  scientific  results  noted  in  his  preliminary  report  to 
the  Eoyal  Society,  Capt.  H.  P.  Dawson  states  that  Fort  Eae  is  located 
at  the  southwest  extremity  of  a  peninsula  that  juts  out  from  the  north- 
east shore  of  a  long  gulf  runninlg  in  a  northwest  direction  for  more  than 
100  miles  from  the  northern  shore  of  the  Great  Slave  Lake;  it  is  there- 
lore  almost  entirely  surrounded  by  water.  The  greatest  magnetic  dis- 
turbance occurred  November  17, 1882.  Whenever  an  aurora  occurred 
in  the  zenith  there  was  a  rapid  decrease  in  vertical  and  horizontal  mag- 
netic force.  Auroras  suitable  for  measurement  of  altitude  Vere  rare 
afld  lasted  only  a  few  seconds ;  the  wind  was  usually  in  a  southeast  or 
northwest  direction ;  when  the  former  prevailed  the  upper  clouds  showed 
a  northwest  current.    (Nature^  xxix,  p.  247.) 

40.  A.  S.  Steen  gives  a  preliminary  account,  in  Nature^  of  the  activity 
at  the  Norwegian  clrcumpolar  station  at  Bossekop.  Auroras  were  seen 
every  night,  and  accurate  measures  were  taken  in  conjunction  with 
others  by  Dr.  Tromholt,  at  Kautokeino.  The  thermometer  shelter  con- 
formed to  Professor  Wilii's  model.  Psychrometer  and  dew-point  appa- 
ratus were  frequently  observed  together.  The  chemical  determinations 
of  atmospheric  moisture  were  not  satisfactory.    {Naiurej  xxvni,  p.  667.) 

41.  The  Eussian  Government  decided  to  maintain  a  meteorological 
station  for  some  time  at  Sagastyr  on  the  Lena.  The  average  tempera- 
ture of  February,  1884,  was  — 33o  0.,  or  8©  warmer  than  1883.  Strong 
winds  were  specially  frequent  during  the  last  year. 

42.  A.  E.  Nordenskiold,  in  letters  to  Mr.  Dickson,  gives  an  account 
of  his  journey  into  the  interior  of  Greenland,  starting  from  Disco  Bay 
on  July  3, 1883.  The  ascent  to  an  elevation  of  800  meters  took  place  quite 
rapidly ;  after  that  more  slowly,  until  the  height  1,492  meters  was  reached 
oil  July  22.  From  this  point  his  Lapp  escort  went  eastward  six  days, 
accomplishing  about  115  kilometers,  reaching  a  height  of  2,000  meters 
at  a  distance  about  300  kilometers  east  of  Disco  Bay.  The  whole  re- 
gion was,  of  course,  a  uniform  glacier  of  ice  and  snow,  with  occasional 
lakes  of  melted-snow  water.     (Nature^  xxix,  pp.  11-39.) 

43.  Dr.  H.  Muhry,  of  Gottingen,  in  reference  to  the  great  problems  iu 
meteorology,  states  that  be  is  himself  most  impressed  witb^aimpor* 


270  SCIENTIFIC   RETCORD   for    1884. 

tance  of  nnderstandiug  tbe  subject  iu  its  widest  details  as  terrestrial 
physics,  and  that  the  study  of  the  equatorial  region  should  be  taken  up 
iu  Ml  force  as  this  calm  belt  is  the  basis  and  motive  of  the  whole  atmW~ 
pheric  circulation.  Whatever  may  be  said  as  to  the  importance  of 
weather  predictions  or  cyclone  theories  or  the  tracks  of  cyclones  or 
anti-cyclones  or  climatic  and  other  applications,,  yet  we  must  avoid  the 
mistake  of  treating  meteorology  &om  too  local  or  empirical  a  point  of 
view.    (D.  M.  Z.,  i,  p.  407.) 

44.  [The  study  of  the  northers  of  the  Mississippi  Valley  and  Gulf  of 
Mexico  showed  as  long  ago  as  1871  that  a  very  slight  diminution  of 
pressure  in  the  tropical  regions  frequently  gives  occasion  for  a  southerly 
flow  of  cold  air,  which,  piling  up  against  the  northern  side  of  the  Mexi- 
can Cordilleras,  produces  a  great  area  of  about  8,000  feet  deep  of  cold, 
cloudy,  and  rainy  weather,  out  of  which  gradually  develops  a  storm  that 
subsequently  moves  northward  as  a  hurricane  over  the  United  States. 
And  as  a  generalization  it  is  suspected  that  the  hurricanes  originating 
in  the  Middle  Atlantic,  whether  on  the  coast  of  Africa  or  of  South 
America,  owe  their  origin  in  a  similar  way  to  an  inflow  of  cool  air  into 
a  region  where  higher  temperature,  increased  moisture,  and  the  forma- 
tion of  clouds  having  strongly  heated  upper  surfaces,  had  conspired  to 
produce  an  uprising  tendency.  In  this  way  it  became  proper  to  speak 
of  the  equatorial  region  as  that  whose  heat  was  the  fundamental  caoss 
not  only  of  the  general  atmospheric  circulation,  but  of  storms  and  other 
special  phenomena,  and  in  this  way  we  were  prepared  for  ELoppen's 
demonstration,  in  1874,  that  the  solar  heat  with  its  variations  more  di- 
rectly affected  the  equatorial  regions  of  the  earth  whence  its  influence 
more  slowly  spreads  to  distant  latitudes.  Now  that  the  International 
Polar  Commission  has  given  us  such  a  precious  collection  of  data  relat- 
ing to  the  higher  latitudes  north  and  south,  it  is  undoubtedly  incum- 
bent upon  meteorologists  to  urge  a  similar  an<f  far  more  thorough  cru- 
sade into  the  torrid  zone,  where  we  need  a  large  number  of  new  stations 
on  land  and  sea  maintained  for  the  whole  of,  at  least,  one  sun- spot  period. 
The  continuous  observations  needed  in  tropic  seas  could  be  provided 
for  if  the  principal  nations  of  the  globe  would  inaugurate,  each  in  a 
selected  district  of  the  ocean  in  the  torrid  zone,  an  exhaustive  study  of 
its  hydrography,  fauna,  and  ocean  currents  simultaneous  with  the  ma- 
rine meteorological  observations.] 

45.  Dr.  M.  Miles,  as  director  of  the  agricultural  experiments  at  Hough- 
ton farm,  Orange  County,  New  York,  has,  since  1881,  carried  out  several 
distinct  lines  of  investigation  mostly  relating  to  animal  and  vegetable 
nutrition.  The  proprietor  of  the  farm  is  Mr.  Lossing  Valentine,  a  rich 
merchant  of  New  York,  who  desires  in  this  way  to  contribute  something 
toward  the  progress  of  American  agriculture.  The  work  on  the  con- 
nection between  meteorology  and  agriculture  is  in  the  hands  of  Prof. 
D.  P.  Penhallow,  who,  among  other  things,  issues  daily  bulletins  of 
local  weather  predictions,  for  wbicU  a  verification  of  98  per  ceut,  la 
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claimed.    The  general  manager  of  the  farm  is  Maj.  H.  E.  Alvord.    {Na- 
ture,  XXIX,  p.  238.) 

46.  Br.  G.  Lang,  of  Munich,  describes  the  establishment  of  a  new . 
station  on  the  Wendelstein,  where  observations  began  on  the  8th  of 
October,  1883.  Up  to  this  time  the  Bavarian  weather  bureau  had  no 
station  higher  than  the  Hohenpeissenberg  (994  meters),  but  has  now 
taken  advantage  of  the  fact  that  a  house  for  tourists  was  about  to  be 
established  on  the  Wendelstein  (altitude  1817.4  meters).  This  mount- 
ain is  1,062  meters  above  the  valley  below  it,  and,  therefore,  compara- 
tively isolated  and  steep.  In  regard  to  the  instruments  with  which  the 
station  is  furnished,  we  notice  that  the  thermometer  shelters  are  placed 
on  the  east  and  west  sides  of  the  building,  because  the  north  side  is  in- 
convenient. The  shelters  are,  however,  one  meter  distance  from  the 
respective  walls.  Within  these  shelters  are  maximum  and  minimum 
thermometers  and  a  thermograph  manufactured  by  Steppacher.  The 
station  also  has  a  rotation  psychrometer  made  by  Eung,  of  Copenha- 
gen. For  the  wind  force  no  instrument  is  used,  but  estimates  are  given 
on  the  0-12  scale  of  Beaufort.  It  is  hoped  to  establish  two  self- regis- 
tering thermometers,  one  at  the  top  the  other  at  the  bottom  of  the 
mountain,  and  for  this  purpose  probably  those  manufactured  by  Eich- 
ard,  of  Paris,  will  be  selected.    (Z.  0.  G.  M.,  xviii,  p.  458.) 

47.  The  Meteorological  Office  of  the  Marine  Observatory,  at  San  Fer- 
nando, in  January,  1884,  began  the  issue  of  daily  weather  charts  and 
storm  warnings  for  the  Spanish  coast. 

48.  The  Italian  Meteorological  Office  has  established  a  mountain 
station,  at  an  altitude  of  2,160  meters,  upon  Mount  Cymone. 

49.  The  Melbourne  Observatory  publishes  a  monthly  record  of  meteor- 
ology in  Victoria.  Attention  is  called  to  the  work  being  done  in  Aus- 
tralia, and  also  to  the  necessity  of  more  care  in  reference  to  certain  ther- 
mometer records.    {Nature,  xxx,  p.  126.) 

-  60.  The  Meteorological  Council  of  London,  having  decided  to  close 
the  primary  self-recording  observatories  at  Glasgow,  Armagh,  Stony- 
hurst,  and  Falmouth,  on  account  of  the  expense,  the  authorities  at  the 
latter  place  have  forwarded  a  remonstrance,  strongly  supported  by 
Prof.  J.  C.  Adams,  of  Cambridge.  These  observatories  have  been  in 
operation  since  1868,  and  if  other  nations  follow  the  example  of  Eng- 
land in  this  respect  we  shall  never  attain  satisfactory  knowledge  of 
local  peculiarities  in  climate  or  meteorology. 

We  are,  however,  glad  to  have  to  add  that  the  foundation  stone  of 
the  new  meteorological  observatory  at  Falmouth  was  laid  August  12, 
1884  J  this  was  in  consequence  of  a  new  agreement  with  the  Meteorologi- 
cal Office,  which  will  continue  its  apparatus  and  work  under  more  favor- 
able auspices.    (Nature,  xxx,  p.  240.) 

61.  Frequent  notices  appear  in  Nature  of  the  work  done  on  the  observ- 
atory at  Ben  Nevis ;  among  others  w  3  note  that  Mr.  Omond,  at  the 
©ammit,  i«  conducting  a  series  of  observations  with  a  hygrometer  of 
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novel  description  especially  designed  by  Professor  Ohrystal ;  ordinarily 
the  wet  balb  and  dry  bulb  read  together,  bat  occasionally  the  clouds 
clear,  the  sun  shines  very  hot,  and  the  air  acquires  a  marvelous  dryness 
calculated  to  test  the  capabilities  of  this  instrument.  {Nature^  xxix,  p. 
342.) 

Dr.  0.  L.  Wragge  gives  a  description  with  illustrations  of  the  meteor- 
ological observatories  on  and  near  Ben  Nevis.    {N^ature^  xxvu,  p.  487.) 

The  observatory  on  Ben  Nevis  is  supported  by  private  subscription 
mostly,  and  it  is  hoped  that  means  will  be  forthcoming  to  maintain  ob- 
servations during  the  winter  of  1884-'86.    {Ifature^  xxx,  p.  179.) 

A  general  summary  of  the  meteorology  of  Ben  Nevis  from  June,  1881, 
to  June,  1884,  is  given  by  Buchan.    {Naturej  xxx,  p.  336.) 

Dnring  the  winter  of  1884-'85,  new  rooms  and  conveniences  for  self- 
registering  wind  Instruments  will  be  available,  over  £2,000  sterling 
having  been  spent  on  the  arrangements  for  observers  and  visitors  to 
the  summit  of  Ben  Nevis. 

52.  Dr.  W.  Doberck,  director  of  the  new  English  observatory  at  HoQg- 
Kong,  has  taken  active  steps  to  carry  into  effect  the  system  of  meteor- 
ological predictions  and  observations  promised  by  inspector-general  of 
Chinese  customs.  Sir  Bobert  Hart,  as  long  ago  as  1873.  The  instru- 
ments were  purchased  at  that  time,  but  have  been  either  injured  or  un- 
packed, and  are  of  eourde  useless.  Doberck  has  comparedAhem  and  pro- 
poses to  establish  33  stations,  mostly  on  the  Chinese  coast,  whose  ob- 
servations shall  be  published  annually,  while  a  daily  system  of  tele- 
graphic storm  warnings  is  maintained  for  the  benefit  of  commerce.  (2>. 
af.Z.,  I,  p.  86.) 

53.  The  activity  of  the  Hong-Kong  Observatory  commenced  January 
1, 1884,  with  tri-daily  meteorological  observations,  daily  and  monthly 
weather  reports.  Weather  telegrams  are  daily  received  from  the  treaty 
ports  of  China,  from  Luzon,  Japan,  Vladivostock,  and  Tonquin.  Self- 
rlBgistering  meteorological  observations  began  April  1 ;  a  time-ball  will 
be  dropped  after  January  1,  1885.  An  excellent  illustrated  descrip- 
tion of  the  observatory  is  given  in  NaturCy  xxx.  It  is  suggested  that 
all  observations  that  can  be  made  available  for  the  formation  of  a 
meteorological  system  for  that  section  of  the  world  be  concentrated  by 
daily  and  monthly  reports  at  Hong-Kong  as  the  most  important  center. 
This,  however,  should  not  in  the  least  interfere  with  the  remarkably 
successful  work  going  on  in  Japan. 

54.  The  Geographical  Society  of  Lisbon  having  maintained  a  tempo- 
rary meteorological  observatory  near  the  highest  point  of  the  Serra  da 
Estrella  at  an  altitude  of  1,855  meters  and  a  degree  and  a  half  east  of 
Lisbon,  the  results  of  the  first  year  of  observation  have  been  reported  by 
A.  C.  da  Silva.  Among  the  principal  results  are  Jhe  following:  Maxi- 
mum pressure  at  noon,  minimum  at  6  A.  M.,  while  for  Coimbra  (alti- 
tude 141  meters)  we  have  maximum  at  10  A.  m.,  minimum  at  6  p.  M. 
As  to  temperature,  Dstrella  has  maximum  at  2  p.  m.,  minimum  at  4  a* 
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K.,  while  Coimbra  has  maximum  at  2  p.  m.,  minimum  at  5  A.  m.  Tho 
wind  velocity  for  Estrella  has  a  maximum  30.6  kilometers  per  hour  atl 
P.  M-,  and  a  minimum  20.2  at  9  p.  M.  The  maximum  wind  velocity  was 
65  kilometers  per  hour  at  3  p.  m.  on  August  17, 1882.  The  prevailing 
winds  were  west  and  northwest ;  the  average  daily  evaporation  was 
16.0  "*™;  the  heights  and  forms  of  clouds  were  regularly  observed  j  de- 
terminations of  the  altitude  and  the  altitude  of  cumulus  clouds  under 
which  thunder-storms  were  in  progress,  gave  from  6,460  to  6,760  meters. 
(Z.  O.  O.  M.y  XIX,  p.  423.) 

66.  Prof.  J.  M.  Pemter  communicates  some  of  the  latest  results  of 
observations  on  the  summit  of  the  Obir  (2,048  meters),  which  show  the 
following  features: 

1.  The  daily  temperature  curve  is  above  the  mean  value  for  only  one- 
third  of  the  whole  day,  and  attains  a  maximum  at  about  2  p.  m.  in  Jan- 
uary and  4  p.  m.  in  August. 

2.  The  amplitude  is  the  same  for  all  months  of  the  year,  and  depends 
only  on  the  quantity  of  sunshine. 

3.  It  must  be  remembered  that  the  thermometers  are  on  the  south 
side  of  the  observatory  in  a  space  inclosed  by  a  double  board  screen  j 
but  provision  has  been  made  for  a  perfect  circulation  of  air,  and  the 
radiation  of  the  screen  is  cut  off  by  another  screen  of  sheet-tin,,  and 
although  all  this  is  not  at  all  satisfactory,  and  some  local  influence  is 
probable,  yet  it  is  safe  to  say  that  the  maximum  occurs  later  at  these 
high  altitudes,  in  confirmation  of  which  Pernter  quotes  ten  days  of 
hourly  observations  on  Mount  Ararat  (3,333  meters). 

4.  Although  in  Vienna  the  west  wind  has  an  enormous  preponder- 
ance both  in  frequency  and  total  movement,  yet  on  the  Obir  the  south- 
east wind  has  a  decided  preponderance,  and  on  the  Santis,  as  Billwiller 
has  shown,  the  southwest  wind  prevails,  and  the  southeast  is  the  least 
frequent;  must  we  not,  then,  conclude  that  the  summit  of  the  Obir  lies 
within  the  influence  of  the  Italian  area  of  low  pressure,  and  that  it  is 
too  low  to  reach  up  into  the  southwest  current  that  probably  prevails 
above ! 

5.  The  comparison  of  the  sunshine  register  on  the  summit  with  that 
at  Klagenfurt,  near  the  base  of  the  mountain,  shows  at  the  summit  a 
maximum  of  sunshine  between  10  and  11  A.  m.,  but  at  Klagenfurt  about 
2  p.  M. 

6.  The  total  sunshine  on  the  summit  exceeds  that  in  the  valley  from 
October  on  throughout  the  winter,  but  during  the  summer  months 
Klagenfurt  exceeds  the  summit;  the  number  of  days  without  sunshine 
is  about  the  same.  On  fourteen  days  the  summit  had  no  sunshine, 
while  the  base  had  from  one  to  six  hours;  in  general,  perfectly  sunny 
days  are  more  frequent  on  the  summit  than  in  the  valley.  {Z.  O.  G.  M,j 
XIX,  p.  331.) 

56.  Eudolph  Hottinger-Goldschmidt  was  born  4th  of  May,  1834,  and 
lived  since  his  fourth  year  at  Zurich,  at  which  place  he  died  September 
S.  Mis.  33 18  r  onalo 
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30, 1883,  after  a  short  illness.  Having  grndaated  from  the  Swiss  Poly- 
technic School,  he  was  engaged  until  1871  in  railroad  and  topographic 
surveys,  in  which  year  he  entered  into  the  business  of  his  father-in-law, 
the  well-known  mechanician,  Ooldschmidt;  after  his  death,  in  1875, 
Hottinger  entirely  conducted  this  business,  in  association  with  Dr. 
Koppe,  until  the  latter  was  appointed  professor  at  Brunswick.  The 
accurate  instruments  made  by  this  firm  are  well  known  throughout 
Switzerland,  especially  the  so-called  Goldschmidt  aneroid  barometer, 
which  in  its  improved  form  has  in  Europe  rapidly  displaced  all  other 
aneroid  and  even  mercurial  barometers  for  accurate  and  convenient 
use  in  field  surveying.    (Z.  O.  0.  if.,  xvin,  p.  465.) 

57.  Baron  Vice  Admiral  von  Wullerstorf-Drbair,  born  January  29, 
1816,  at  Trieste,  died  August  10, 1883,  at  Viennac  By  his  command  of 
the  frigate  iN^ovara  on  a  scientific  navigation  of  the  globe,  1867  to  1859, 
von  Wiillerstorf  became  well  known  to  the  scientific  world.  He  had 
previously,  from  1839  to  1848,  been  the  director  of  the  !Naval  Observ- 
atory at  Venice  and  professor  of  astronomy  at  the  ^Naval  Academy. 
(Z.  0.  G.  M.,  xvm,  p.  361.) 

68.  Sir  Edward  Sabine,  born  at  Dublin,  October  14, 1788,  died  near 
London,  June  26, 1883.  At  the  age  of  fifteen,  after  graduating  at  the 
military  schools,  he  entered  the  English  Artillery  and  attained  to  the 
rank  of  lieutenant-general  in  1860,  and  general  in  1874.  His  scientific 
activity  began  in  1818,  when  he  became  a  member  of  the  Eoyal  Society 
of  London,  and  was  appointed  as  astronomer  to  the  polar  expedition 
under  Sir  John  Boss.  Until  1827  his  principal  activity  related  to' me- 
teorology and  geodesy,  but  from  that  time  on  his  life  became  more  com- 
pletely devoted  to  terrestrial  magnetism,  which  subject  had,  however, 
attracted  bis  attention  and  activity  since  1821.  His  whole  work  in  this 
field  lias  marked  an  epoch  in  the  history  of  terrestrial  physics,  and  has 
also  been  of  the  greatest  i>ractical  value  to  navigation.  The  colonial 
observatories  of  Great  Britain  were  for  many  years  under  the  super- 
vision of  Sabine,  who  reduced  and  published  the  results.  |It  is  not  im- 
proper to  add  that  in  all  this  work  Lady  Sabine  has  been  his  most 
active  assistant  and  colaborer.]  (Z.  0.  Q.  Jlf.,  xvin,  p.  362;  Nature^ 
XXVIII,  p.  218.) 

69.  Prof.  M.  Kowalski,  born  August  16, 1821,  at  Dobrzyn,  Eussia,  died 
July  9,  1884.  In  1860  Kowalski  was  made  assistant  astronomer  of  the 
University  of  Kasan,  and  in  1864  director  of  the  Observatory.  His 
memoir  on  atmospheric  refraction  shows  a  thorough  knowledge  of  the 
modern  theory  of  distribution  of  temperature  in  the  air. 

60.  Prof.  J.  F.  J.  Schmidt,  bom  October  26, 1826,  in  Oldenburg,  Ger- 
many, died  February  7,  1884,  at  Athens.  Schmidt  became  director  of 
the  Observatory  at  Athens  in  December,  1868,  and  his  activity  in  ad- 
vancing our  knowledge  of  the  climate  of  Greece  is  remarkable,  the  more 
especially  when  we  consider  his  great  labors  in  astronomy. 

61.  L.  J.  Kapeller,  born  at  Gratz  July  20, 1804^  died  September  14, 
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1883,  at  Vienna.  For  many  years  Kapeller's  name  lias  been  well  known 
among  meteorologists  in  connection  with  the  beautiful  and  precise  in- 
struments that  have  issued  from  his  workshops,  and  which  are  widely 
used,  not  only  in  Austria  and  Germany,  but  also  in  France,  England, 
Brazil,  Turkey,  and  America. 

62.  N.  H.  0.  Hoffmeyer,  born  June  3, 1836,  served  as amilitary  officer, 
but  resigned  (1866)  on  account  of  rheumatism,  since  which  time  he  has 
devoted  his  life  to  meteorology.  In  1872  he  founded  the  Meteorological 
Institute  of  Den  mark.  He  died  suddenly  on  the  16th  of  Februarj^,  1884. 
(Z>.  ilf.  Z.,  I,  p.  88.) 

63.  Prof.  Hugo  von  Schoder,  born  November  11,  1836,  became  di- 
rector of  the  meteorological  stations  at  Wtirtemberg  in  1865,  and 
died  April  11,  1884.    (i>.  M.  Z.,  I,  p.  171.) 

64.  Prof.  Dr.  George  von  Boguslawski,  born  at  Breslau,  December 
7, 1827,  died  May  4,  1884,  at  Berlin.  Since  1874  as  the  editor  of  the 
Annalen  or  Hydroffraphische  Mittheilungen,  and  for  many  years  as  secre- 
tary of  the  Berlin  Geographical  Association,  he  has  done  an  important 
work  for  Germany. 

66.  Peter  Merian.  On  February  8, 1883,  this  honored  man  died  at 
an  advanced  age  in  Basle.  His  life  has  been  given  to  the  advance  of 
Switzerland  in  many  scientific  directions.  In  1826  as  a  member  of  the 
Swiss  Society  of  l^aturalists  he  began  a  series  of  meteorological  obser- 
vations at  Basle,  which  he  did  not  relinquish  until  fifty  years  later. 
{Z.  0.  O.  Jf.,  xviii,  p.  467.) 

66.  Prof.  A.  H.  Guyot,  born  at  Neuchatel,  September  28, 1807,  died  at 
Princeton,  N.  J.,  February,  1884.  His  investigations  on  the  glaciers, 
his  hypsometric  work  in  the  United  States,  his  meteorological  tables, 
and  other  instructions  to  observers  for  the  Smithsonian  Institution,  his 
works  on  physical  geography  and  climate,  have  made  his  name  well 
known  in  meteorology. 

67.  Thomas  Plant,  who  has  maintained  uniform  meteorological  records 
for  forty-four  years  at  Birmingham,  England,  died  September,  1883, 
aged  sixty-four. 

IL — (a)  General  treatises,  Meteorology,  CLmATOLoaY,  Phys- 
ics, History  ;  {b)  Instruction  ;  (c)  Weather  predictions  and 

VERIFICATIONS. 

68.  Prof.  J.  Hann  has  published,  as  one  of  the  series  of  AUgemeine 
Erdkuude,  a  volume  on  The  Earth  as  a  Planet  (Weltkorper),  which  is 
obtainable  in  separate  form.  This  volume  is  rich  in  recent  results  of 
physical  study  5  the  form  of  the  earth,  the  force  of  gravitation,  the  mag- 
netic phenomena  and  auroras,  and  the  atmosphere  and  glacial  climate 
and  the  ocean  are  especially  well  treated. 

69;  R.  H.  Scott  has  compiled  an  Elementary  Meteorology,  which  has 
also  been  translated  into  German  by  W.  von  Freeden  and  simultane- 
ously published  at  Leipsic.    It  ip  divided  into  two  portions,  the  first 
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treating  of  the  observations  and  individual  phenomena ;  the  secoLd 
part  treats  of  the  distribution  of  these  phenomena  over  the  earth's  sur- 
face. The  work  claims  only  to  reproduce  the  best  views  of  the  students 
of  the  present  day,  and  therefore  introduces  but  little  which  can  be 
called  individual.  It  is  undoubtedly  one  of  the  best  works  at  present 
available  in  English,  but  contains  some  important  defects  that  will,  we 
hope,  be  remedied  in  a  treatise  by  Ferrel  on  Eecent  Advancement  in 
Meteorology,  about  to  be  published  by  the  Army  Signal  OflBce  for  the 
use  of  its  observers. 

70.  Hann  has  published  a  second  edition,  in  two  thin  volumes,  of 
Jelinek's  Introduction  to  Meteorological  Observations;  he  has  added  sev- 
eral important  tables  and  the  description  of  new  important  instruments. 

71.  Prof.  P.G.  Tait  has  published  two  treatises,  on  Heat  and  on  Light, 
respectively,  which,  as  might  be  expected  from  this  eminent  author, 
present  the  best  view  of  the  present  condition  of  each  subject;  the  ref- 
erences to  meteorological  applications  give  these  an  especial  interest 
in  this  place. 

72.  Excellent  elementary  books  on  physics  have  been  published  by 
Profs.  J.  D.  Everett,  of  Glasgow;  J.  Trowbridge,  of  Cambridge;  W.  A. 
Anthony  and  0.  F.  Brackett,  of  Princeton.  That  of  Professor  Trow- 
bridge is  especially  recommended  by  its  thorough  fidelity  to  experi- 
mental instruction.  The  chapter  on  the  atmosphere,  barometer,  &c.,  is 
most  admirable  for  the  younger  students  of  meteorology,  the  experi- 
mental or  laboratory  side  of  which  science  is  still  susceptible  of  great 
development,  as  is  shown  especially  by  the  works  of  Vettin  and  Kiess- 
ling,  elsewhere  more  fully  noted. 

73.  A.  Woeikof,  of  St.  Petersburg,  has  published  a  treatise  on  the 
climate  of  the  earth,  especially  of  Eussia.  Although  in  the  Eussian 
language,  and  therefore  evidently  intended  especially  for  the  use  of  the 
Eussian  universities,  this  work  is  of  much  wider  interest  because  of  the 
activity  of  the  author  in  many  branches  of  statistical  meteorology. 
His  work  is  entirely  independent  of  that  of  Hann,  but  it  has  a  very 
similar  range,  and  in  respect  to  charts  and  illustrations  is  much  richer. 
There  is,  however,  very  little  repetition  in  the  two  works.  The  original- 
ity of  Woeikof  appears  in  every  chapter.  Undoubtedly  the  introduction 
of  the  work  into  the  Eussian  universities  will  greatly  stimulate  the 
education  of  meteorologists  in  that  country  and  place  it  in  advance  of 
any  other  nation  except  possibly  Germany  in  the  recognition  of  this 
science  as  a  branch  of  university  study.    (Z.  0.  0.) 

73^  [We  hope  that  the  progress  of  meteorology,  thus  stimulated  by  the 
great  work  of  Woeikof,  will  not  meet  with  the  adverse  fortune  which 
was  indicated  by  a  recent  imperial  decree  of  August  4j  1884,  by  virtue 
of  which  the  scientific  works  of  Darwin,  Agassiz,  Huxley,  Lubbock, 
Adam  Smith,  Spencer,  and  many  others  have  been  proscribed ;  circu- 
lating libraries  will  not  deliver  them  to  their  subscribers,  and  book- 
dealers  will  not  sell  them.l 
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74.  Dr.  A.  Woeikof  contributes  a  valuable  study  on  the  climate  of 
Eastern  Siberia,  showing  that  one  part  of  Eastern  Siberia  is  entirely  in 

•  the  monsoon  region  of  Eastern  Asia,  while  the  other  portion  can  be 
considered  as  the  northern  limit  of  this  same  monsoon  region.  Among 
other  things  he  shows  (1)  for  the  greater  part  of  Eastern  Siberia  that 
since  the  greatest  cold  occurs  with  calms  and  feeble  winds,  therefore  the 
valleys  and  lowlands  are  in  winter  colder  than  the  high  lands  j  (2)  the 
temperature  of  isolated  hills  is  still  higher;  (3)  the  cooling  of  the  val- 
leys is  so  long  continued  and  intense  that  even  the  temperature  of  the 
year  is  lower  there,  as  proved  by  the  observed  temperature  of  the 
ground;  (4)  the  depth  of  the  frozen  earth  is  greater  in  the  valleys  than 
on  the  neighboring  highlands,  probably  also  greater  than  on  the  high 
mountains ;  (5)  in  the  Tundra  of  the  extreme  north  the  winter  is  warmer 
than  in  the  valleys  of  the  forest  regions  of  the  south,  probably  because 
the  strong  winds  prevent  the  long  stagnation  of  the  coldest  low  stratum 
of  air.    (D.  M.  Z.,  i,  p.  443.) 

75.  The  Austnan  Hydrographic  OfGlce  has  published  a  hand-book  of 
oceanography  and  maritime  Meteorology,  in  which  the  separate  chap- 
ters are  composed  by  distinguished  Austrian  scholars;  the  whole  forms 
a  remarkable  monument  to  the  industry  of  the  authors  and  to  the 
progress  that  is  being  made  in  everything  that  relates  to  the  ocean  and 
its  navigation.  The  first  division  of  these  two  large  volumes  relates  to 
the  physiography  of  the  sea,  including  instruments  for  measuring  the 
depth  and  the  currents,  the  waves,  the  chemical  constituents,  and  a 
summary  of  the  results  of  all  the  work  done  in  these  departments. 
The  second  division,  on  maritime  meteorology,  occupies  about  400  pages, 
and  is  compiled  by  Prof.  F.  Attlmayer,  of  the  !N"aval  Academy.  (Z.  0. 
G.  M.,  XXX,  p.  349.) 

76.  Prof.  H.  Mohn  gives  a  summary  of  the  climate  of  ^Norway,  based 
principally  upon  recent  observations  conducted  in  a  uniform  manner 
witb  well-verified  instruments.  The  altitudesfor  the  stations  seem  gen- 
erally to  have  been  determined  barometrically.  A  permanent  baromet- 
ric minimum  exists  southwest  of  Iceland,  and  another,  not  so  deep,  in 
the  Norwegian  Sea.  From  October  to  April  a  maximum  prevails  over 
the  southwestern  part  of  Norway.  From  May  to  September  in  South- 
western Norway  a  minimum  exists.  The  isobars,  like  the  isotherms, 
show  a  great  tendency  to  follow  the  trend  of  the  coast.  {Z.  0.  0.  M.j 
XIX,  p.  145.) 

77.  Dr.  C.  Lang,  of  Munich,  publishes  in  the  fourth  volume  of  Obser- 
vations at  Bavarian  stations  an  exhaustive  monograph  on  the  climate 
of  Munich,  a  work  so  complete  that  scarcely  another  can  be  found  to 
compare  with  it.  The  observations  extend  from  1781  to  1880.  Among 
the  numerous  tabular  and  statistical  results,  Dr.  Lang  occasionally  in- 
troduces matter  of  general  interest,  such  as  his  discussion  as  to  what 
constitutes  a  raw  and  unpleasant  climate. 

78.  [In  regard  to  this  we  are  of  the  opinion  that  ordinary  meteorologi- 
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cal  statistics  will  aflford  very  little  satisfaction.  The  sensations  which 
human  beings  call "  raw,'' "  harsh/' "  depressing,"  &c.,  are  subjective,  and 
are  compounds  of  several  factors,  such  as  temperature,  moisture,  wind, 
sunshine.  Moreover,  a  locality  that  offers  a  few  hours  of  such  raw 
climate  every  day  is  not  likely  to  be  detected  by  observations  at  three 
hours  only.  The  meteorologist  is  primarily  interested  in  the  physics  and 
mechanics  of  the  atmosphere,  not  in  its  influence  on  human  sensations ; 
that  belongs  to  hygiene  and  demands  a  special  apparatus  and  obser- 
vations, a  fine  example  of  which  is  to  be  found  in  the  work  on  subjec- 
tive climate  undertaken  by  J.  E.  Osborne,  of  Washington,  from  1875  to 
1877.]     (Z.  0.  G.  M.,  XIX,  p.  240.) 

79.  Pschrewalski's  observations  in  Thibet  have  enabled  him  to  locate 
the  region  of  the  sources  of  the  Hoang  Ho  as  that  to  which  penetrate 
both  the  southwest  monsoon  from  the  Indian  Ocean  and  the  southeast 
monsoon  from  the  Pacific  coast  of  China.  He  also  establishes  the  diur- 
nal and  annual  variations  of  temperature,  the  former  being  remarkably 
large,  amounting  in  some  cases  to  from  20^0.  at  the  midday  maximum 
to  —30^  0  at  the  morning  minimum.  Very  interesting  dustwhirls  were 
observed  and  sketched.  The  transportation  of  dast  by  strong  winds 
fully  confirms  Von  Eichthofen's  theory  of  the  formation  of  the  loess. 
[Z.  0.  O.  M.,  xvni,  p.  303.) 

80.  Prof.  J.  Partsch,  of  Breslau,  contributes  a  summary  of  our  knowl- 
edge of  the  climate  of  Greece,  based  largely  on  the  extensive  collection 
of  data  made  by  the  late  Prof.  J.  F.  J.  Schmidt.  {Z.  0.  G.  M.^  xix,  p. 
473.) 

81.  Lehmann  has  compiled  a  complete  list  of  the  literature  relative  to 
the  meteorology  of  Thuringia;  he  takes  as  his  starting  point  the  titles 
given  by  Hellmann.  Similar  works  for  many  other  sections  of  the  world 
are  desirable. 

82.  Zoppritz  has  brought  together  the  meteorological  results  of  a  num- 
ber of  expeditions  by  Americans  and  others  to  the  Central  American 
regions.     (D.  M.  Z.,  i,  p.  362.) 

83.  A.  Angot,  of  Paris,  has  x>ublished  a  valuable  study  on  the  climate 
of  Algeria,  especially  the  temperature,  pressure,  and  rainfall.  The  mean 
temperature  for  the  year  varies  from  17.7  C,  on  the  northern  coast,  to 
21.1  C,  on  the  southern  border,  namely,  at  the  limit  of  the  Sahara,  in 
latitude  34^.1.  The  monthly  ranges  are  as  follows :  On  the  coast,  a  min- 
imum in  January  (11.4)  and  maximum  in  August  (26.0) ;  on  the  southern 
border,  a  minimum  in  January  (10.4)  and  maximum  July  (34.1).  We 
see  from  this  that  the  temperature  increase,  especially  in  summer,  as  we 
proceed  southward,  is  due  not  to  latitude  but  to  the  continental  pecui- 
arities  of  the  soil,  the  cloudless  sky,  and  the  direction  of  the  wind.  [Z. 
0.  G.  M.,  XIX,  p.  64.) 

84.  Dr.  W.  Koppen  collects  together  the  date  of  first  and  last  rains  at 
various  points  on  the  southwest  coast  of  Africa  as  recorded  in  various 
years  from  1874  to  1883.    The  beginning  of  the  rainy  season  varied  from 
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the  24tli  of  July  to  12tli  of  October;  the  last  rain  is  recorded  at  dates 
between  the  1st  of  May  and  8th  of  June.    (D.  M.  Z.,  i,  p.  287.) 

85.  A.  von  Danckelman,  as  a  member  of  the  expedition  of  the  Inter- 
national Congo  Association,  has  returned  to  Europe  with  a  series  of 
meteorological  observations  for  fifteen  months  on  the  west  coast  of 
Africa.  He  reports  that  the  barometric  changes  were  quite  slight,  the 
yearly  range  being  12"°*.  ^No  perceptible  change  in  pressure  occurred 
daring  the  occurrence  of  the  tornadoes  peculiar  to  that  coast.  The 
rainy  season  is  from  April  to  !N"ovember,  during  which  numerous  short, 
heavy  thunder-storms  precipitate  a  great  qqantity  of  rain,  the  heaviest 
being  102™°*  in  two  hours.  The  thunder-storms  come  from  the  north- 
east; the  surface  wind  blows  from  the  point  where  the  thunder-storm 
is.  During  the  dry  season  the  natives  set  fire  to  the  grass-covered 
plains;  these  fires  continue  for  months  and  have  an  important  meteor- 
ological influence ;  the  air  is  always  full  of  smoke ;  great  cumulus  clouds 
and  occasional  lightning  form  over  the  burning  regions,  which  cover 
many  thousand  square  miles.  The  most  remarkable  phenomenon  in  the 
valley  of  the  Congo  is  the  frequent  occurrence  at  nighttime  of  a  strong 
southwest  wind ;  it  begins  soon  after  sunset  and  occasionally  lasts  until 
the  early  morning  hours.    (Z.  0.  O.  M.y  xix,  p.  88.) 

86.  The  Physical  Society  of  London  has  republished  the  scientific 
papers  of  J.  P.  Joule.  The  present  first  volume  contains  about  100 
papers,  many  of  them  bearing  on  questions  of  the  utmost  importance  to 
meteorology. 

87.  [We  have  now  accessible  reprints  of  the  scientific  papers  of  Sir 
William  Thomson,  Professor  Stokes,  Joule,  Helmholtz,  Kirchoff,  and 
many  other  scientific  names  of  living  men.  To  meteorology,  however, 
nothing  would  be  more  acceptable  than  a  reprint  of  the  meteorological 
papers  of  Joseph  Henry,  William  Eedfield,  and  James  P.  Espy.  Will 
not  some  American  scientific  association  do  for  us  what  the  Physical 
Society  has  done  for  England  ?] 

88.  Dr.  G.  Hellmann  has  published  his  Eepertorium  of  German  Me- 
teorology, in  which  he  gives  a  very  complete  bibliography  of  the  pub- 
lications, discoveries,  and  observations  made  by  Germans  in  the  field  of 
meteorology  and  terrestrial  magnetism  down  to  the  end  of  the  year  1881. 
Holding  himself  to  a  very  strict  understanding  of  the  word  "German,'^ 
Hellmann  has  omitted  the  productions  of  Germans  not  citizens  of  Ger- 
many, and  we  especially  miss  the  publications  of  German  scientists  in 
Austria,  Switzerland,  Russia,  and  elsewhere.  Hellmann's  work  is  di- 
vided into  four  principal  sections:  First,  a  catalogue  by  authors;  sec- 
ond, subject  index;  third,  index  of  stations  and  meteorological  data; 
fourth,  a  historical  sketch  of  meteorological  progress  in  Germany. 

89.  [It  was  perhaps  only  by  holding  closely  to  this  restriction  that 
Hellmann  was  able  to  finish  his  large  work  in  so  short  a  time  and  pre- 
sent it  as  a  realization  of  a  single  idea.  But  as  has  been  remarked,  one 
cannot  bat  feel  in  using  it  at  every  moment  that  there  is  here  a  mass  of 
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broken  threads  which  need  to  be  completed  by  making  a  similar  collec- 
tion of  not  only  the  remaining  German,  but  all  other  meteorological  lit- 
erature. General  W.  B.  Hazen,  having  decided  that  in  view  of  the  im- 
portance of  the  subject  the  Signal  Office  should  complete  the  index  to 
meteorological  literature  already  in  its  possession  in  the  shape  of  a 
large  card  catalogue,  has  solicited  contributions  of  titles  from  all  inter 
ested  in  the  subject,  and  has  appointed  Mr.  C.  J.  Sawyer  as  biblio- 
graphic expert  to  prepare  the  work  for  publication.  The  office  will  also 
make  a  special  examination  of  various  important  libraries,  serials,  and 
other  sources.  As  this  work  is,  properly  speaking,  only  a  hand-book  for 
the  use  of  working  meteorologists,  it  has  been  deemed  most  desirable  to 
finish  it  in  a  short  time  without  incurring  such  delay  as  might  be  needed 
to  prepare  a  work  of  bibliographic  elegance.  Consequently  the  major- 
ity of  the  titles  will  be  taken  from  Eeuss,  Poggendorf,  the  Eoyal  So- 
ciety, Hellmann,  Symons,  and  other  authorities  without  directly  con- 
sulting the  volumes  themselves.  It  is  expected  that  the  work  will 
occupy  two  volumes  containing  forty  or  fifty  thousand  titles  in  all,  and 
that  a  first  part  will  go  to  press  early  in  1886.J 

90.  Prof.  Frank  Waldo,  of  Washington,  in  a  short  note  on  the  study 
of  meteorology  in  Europe,  shows  that  in  1883  out  of  thirty-eight  German 
universities  only  fourteen  had  established  special  chairs  for  this  study. 
In  respect  to  this  Dr.  Koppen  remarks  that  probably  this  neglect  had 
already  been  partially  rectified  by  1884.  The  following  is  a  list  of  those 
who  are  more  or  less  devoted  to  instruction  of  this  class  (D.  M.  ^.,  i,  p. 
148): 

University  of  Berlin ;  Dr.  Thiesen. 

Technological  School  at  Brunswick ;  Dr.  H.  Weber. 

University  at  Ozernowitz ;  Professors  Supan  and  Handl. 

Technological  School  at  Darmstadt ;  Dr.  Gobel  and  Prof.  B.  Dorn. 

Technical  School  at  Gratz ;  Professor  Wilhelm. 

University  at  Halle ;  Professors  Knoblauch,  Overbeck,  and  Cornelius, 
and  Dr.  Lehmann. 

University  at  Heidelberg  5  Professor  Kopp. 

University  at  Innspruck ;  Professors  Torre  and  Pfaundler,  and  Dr. 
ToUinger. 

Polytechnic  School  at  Carlsruhe ;  Professor  Sohncke. 

University  at  Konigsberg ;  Professor  Zoppritz. 

University  of  Leipsic ;  Professor  Bruns. 

University  of  Eostock ;  Professor  Mathiessen. 

Polytechnic  School  at  Stuttgart;  Professors  Dietrich  and  von  Schroe- 
deri 

iJniversity  at  Vienna ;  Professors  Hann  and  Simony. 

High  School  at  Zurich  5  Dr.  Weilenmann. 

•The  following  have  since  been  announced : 

University  of  Giessen ;  Prof.  H.  Hoffmann  ;  Dr.  Prome  will  begin  in 
1884. 
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University  of  Berlin ;  Dr.  Glan. 

Agricultural  School  at  Berlin ;  Professor  Bornstein.     . 

Polytechnic  School  at  Brunswick ;  Dr.  Pattenhausen. 

Academy  of  Forestry  at  Eberswalde  5  Professor  Muttrioh. 

University  at  Freiburg,  Bavaria ;  Dr.  K.  E.  Koch. 

University  at  Gottingen ;  Dr.  H.  Meyer. 

University  at  Kiel ;  Dr.  Karsten. 

University  at  Marburg ;  Professor  Fischer. 

The  High  School  at  Munich  ;  Dr.  Lang  and  Professor  Ebermayer. 

91.  [The  following  American  colleges  include  meteorology  and  clima- 
tology in  their  general  or  special  courses : 

Harvard  University,  Cambridge;  W.  M.  Davis. 
Massachusetts  Institute  of  Technology,  Boston  ;  Prof.  W.  H.  !Niles. 
Yale  College,  Kew  Haven;  Prof.  E.  Loomis. 

Corcoran  School  of  Science,  Washington ;  Profs.  C.  Abbe  and  F. 
Waldo. 

Michigan  University,  Ann  Arbor;  Prof.  M.  W.  Harrington. 
Brown  University,  Providence ;  Prof.  W.  Upton. 
University  of  Iowa,  Iowa  City ;  Prof.  G.  Hinrichs. 
Haverford  College,  Haverford,  Pa. ;  Prof.  P.  B.  Chase. 
Colorado  College,  Colorado  Springs ;  Prof.  F.  H.  Loud.] 

92.  The  very  hopeful  condition  of  the  study  of  meteorology  in  Eng- 
land is  evidenced  by  the  following  subject  announced  for  the  Adams 
prize  to  be  adjudged  in  1885 :  Investigate  the  laws  governing  the  in- 
teraction of  cyclones  and  anticyclones  on  the  earth's  surface.  In  order 
to  give  precision  to  this  the  following  suggestions  are  given  to  the  ex- 
aminers :  An  infinite  plane  has  a  surface  density  ^  (where  g  is  gravity); 

£tTZ 

on  one  side  of  it  is  air  in  equilibrium,  the  density  of  which  must  di- 
minish according  to  the  barometric  law  as  we  recede  from  the  plane. 
The  system  revolves  as  a  rigid  body,  about  an  axis  perpendicular  to  the 
plane,  with  a  constant  angular  velocity  od. 

If  one  or  more  vortices  with  a  revolution  either  consentaneous  with 
CO  (cyclones),  or  adverse  thereto  (anticyclones),  be  established  in  the  air, 
investigate  their  motions.  It  may  be  well  to  consider  the  axes  of  the 
vortices  either  straight  or  curved,  and  perpendicular  or  inclined  to  the 
plane.  If  possible,  pass  to  the  case  in  which  the  vortices  exist  in  the 
atmosphere  surrounding  a  rotating  globe.    {Nature^  xxix,  p.  94.) 

93.  Prof.  W.  J.  Beal,  of  the  State  Agricultural  College  at  Lansing, 
Mich.,  in  his  address  on  the  needs  of  agriculture  before  the  American 
Association  for  the  Advancement  of  Science,  says  that  if  specific  warn- 
ings of  the  weather  had  been  given  during  the  harvest  of  1882  most  of 
the  wheat  might  have  been  safely  housed  and  the  farmers  of  Michigan 
saved  from  a  loss  of  a  million  dollars.    {Nature^  xxviii,  p.  618.) 

94.  H.  F.  Blanford  gives  an  illustration  of  Ihe  general  character  of 
long  range  weather  predictions  by  quotations  from  the  India  Gazette, 
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June  2,  1883,  wherein  he  gives  reasons  for  believing  that  the  prospects 
lor  sufiicient  rain  in  India  and  Bengal  daring  the  rest  of  the  season 
were  wholly  favorable.  This  and  subsequent  predictions  in  July  and 
August  were  based  upon  the  knowledge  of  snowfall  in  the  Himalayas. 
{Nature,  xxix,  p.  77.) 

96.  O.L.Madsen,  in  the  interest  of  meteorology  and  European  weather 
prediction,  urges  the  importance  of  the  proposed  transatlantic  cable, 
who.se  route  will  be  through  Thurso,  the  Faroes,  Iceland,  Julianshaab 
in  Greenland,  the  Straits  of  Belle  Isle,  and  Quebec.  The  German  news- 
papers announce  that  this  cable  will  be  laid  by  a  company  already  or- 
ganized ;  but  although  this  is  probably  an  error,  yet  there  seems  no 
doubt  but  that  such  a  cable  will  be  a  profitable  investment  from  a  busi- 
ness point  of  view,  and  will  be  of  the  highest  importance  in  the  predic- 
tion of  storms,  not  only  for  the  use  of  Europe,  but  especially  for  the  use 
of  navigators  about  to  sail  westward  from  those  ports.  (2>.  M.  Z.,  i, 
p.  410.) 

96.  The  British  Meteorological  Office  has  entered  into  an  arrangement 
with  the  Signal  Office  by  which  telegraphic  warning  is  sent  to  British, 
ports  of  the  existence  of  any  storm  in  the  middle  of  the  North  Atlantic 
into  which  English  vessels  are  likely  to  enter  unawares. 

97.  R.  Abercromby,  W.  Marriott,  Lieut.  H.  H.  O.  Dunwoody,  and  Prof. 
H  H.  Hildebrandsson,  of  Stockholm,  have  all  recently  published  collec- 
tions of  popular  sayings  in  reference  to  the  weather.  The  latter  espe- 
cially expresses  the  following  conclusions :  (1)  Any  relation  between  the 
weather  and  the  days  of  the  week,  or  holidays,  or  the  positions  of  the 
heavenly  bodieo,  or  the  phases  of  the  moon  is  absurd ;  (2)  any  predic- 
tion of  the  temperature  of  any  year  or  month  is  impossible  in  the  pres- 
ent state  of  our  knowledge,  and  popular  signs  looking  to  such  predic- 
tions are  without  value;  (3)  in  general,  it  is  desirable  for  vegetation  and 
harvest  that  the  seasons  should  have  their  normal  temperature,  rainfall, 
&c.,  and  that  is  about  what  is  attempted  by  all  popular  rules ;  (4)  there 
are  a  number  of  rules  for  the  prediction  of  the  weather  a-short  time  in 
advance,  some  of  which  are  (Juite  safe.     {Z.  0.  G.  M,j  xix,  p.  311.) 

98.  E.  Abercromby  presents  a  summary  of  prevailing  weather  types 
for  use  in  predictions  in  Western  Europe.    {Nature,  xxviii,  p.  330.) 

99.  E.  Gelcich  communicates  the  rules  promulgated  by  P.  Jauva,  di- 
rector of  the  Observatory  at  Manila,  for  the  prediction  of  hurricanes. 
During  the  years  1877  to  1880  Jauva  has  successfully  predicted  forty 
storms.    The  following  are  his  rules  for  Manila.: 

1.  If  the  barometer  at  the  time  of  the  afternoon  minimum,  namely, 
between  3.15  and  3.30,  falls  to  7o5»""*,  or  if  it  exceeds  767  at  the  time 
of  the  morning  maximum,  namely,  from  9.10  to  9.20,  then  one  can  defi- 
nitely conclude  that  a  cyclone  prevails  within  a  few  hundred  miles. 

2.  If  at  the  time  when  the  barometer  should  rise,  namely,  from  4  to  9 
A.  M.,  or  from  4  to  9  p.  M.,  it  is  observed  to  fall,  then  the  cyclone  is  mov- 
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ing  towards  the  observer's  station,  aud  he  tnay  expect  Us  greatest  se- 
verity. 

3.  If  the  barometer  is  stationary  the  cyclone  is  moving  towards  the 
observer,  but  its  greatest  severity  will  not  reach  him. 

4.  Ordinarily  we  observe  high  cirrus  clouds  when  the  cyclone  is  still 
600  miles  distant;  these  stretch  out  towards  a  definite  point  in  the  hor- 
izon and  form  cirrus  strata  that  converge  towards  this  point.  If,  now, 
we  observe  at  equal  intervals  of  time  the  direction  of  the  vanishing 
point  of  the  cirri  and  the  height  of  the  barometer,  we  may  avail  our- 
selves of  the  following  rules:  If  the  vanishing  point  is  in  the  second 
quadrant  and  quite  stationary,  the  cyclone  is  moving  towards  the  ob- 
server, and  we  can  estimate  the  probable  severity  of  the  storm  by  attend- 
ing to  the  barometer  in  connection  with  the  above  three  rules.  If  the 
vanishing  point  changes  its  position,  the  observer  is  outside  of  the  trajec- 
tory of  the  storm ;  if  it  moves  towards  the  south  and  east  or  towards 
the  northeast  and  north,  then  the  storm  will  pass  by  the  observer  on  the 
south  or  the  north  side,  respectively.     (Z.  0.  G.  M.j  xviii,  p.  230.) 

100.  Mr.  Herve  Mangon,  of  Paris,  president  of  the  committee  of  tlie 
French  Central  Meteorological  Bureau,  reports  that  83  per  cent,  of  the 
predictions  published  by  that  bureau  have  been  acknowledged  good,  and 
that  of  the  storm  warnings  51  per  cent,  were  wholly  verified,  33  partly 
verified,  and  21  failed.    {Nature^  xxvii,  p.  539.) 

101.  Dr.  J.  Lugli  has  conipared  the  weather  i)rediction8  made  at  the 
Central  Of&ce  at  Eome  with  the  resulting  weathor  very  much  after  the 
manner  adopted  by  the  Signal  Oftico,  and  gives  the  following  percent- 
ages of  verification  for  the  three  years  1880, 1881, 1882 :  For  cloudiness, 
84  per  cent. ;  the  condition  of  the  sea,  78  per  cent. ;  direction  and  force 
of  the  wind,  74  percent.;  thunder-storms,  6(5  per  cent.;  temperature,  68 
per  cent. ;  general  weather,  72  per  cent. ;  storm  signals,  74  per  cent.  {Z. 
a  G.  M.,  XIX,  p.  463.) 

102.  Dr.  B.  Overzier,  of  Cologne,  having  undertaken  to  publish 
weather  predictions  for  each  day  one  month  in  advance,  these  have 
been  examined  and  verified  by  Dr.  Assmann,  by  comparison  with  actual 
experience.  In  general.  Dr.  Assmann  allows  him  18  per  cent,  of  verifi- 
cations as  to  the  velocity  of  the  wind,  40  per  cent,  for  cloudiness,  26 
per  cent,  for  rain,  24  per  cent,  for  temperature,  and  23  for  thunder- 
storms. 

103.  [It  would  seem  that  G^^rmany  is  troubled  like  America,  where 
Vennor  and  Wiggins  have  for  a  long  time  vexed  the  public.  The  real 
remedy  evidently  consists  in  a  better  education  of  the  public.  When 
every  person  comes  to  understand  that  weather  predictions  do  not  de- 
pend upon  astronomical  configurations,  but  upon  the  solution  of  com- 
plicated problems,  in  which  the  topography  and  rotation  of  the  earth, 
the  moisture  in  the  air,  and  the  solar  heat  are  the  principal  factors,  they 
will,  it  is  to  be  hoped,  have  learned  to  distinguish  between  the  true 
meteorologists  and  the  ordinary  weather  prophet  of  the  almanac,  even 
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as  they  have  already  learned  to. distinguish  between  the  educated  pro- 
fessional physician  and  the  uneducated  quack.]  (Z.  0.  G.  M.,  xvin,  p, 
383.)        '      - 

104.  Dr.  A.  Winkelmann  states  that  in  his  previous  work  he  showed 
the  results  of  verifying  rain  predictions  by  considering  only  how  many 
stations  within  the  prescribed  region  for  which  the  predictions  were 
made  had  rain  at  the  appointed  time.  From  this  hiB  showed  how, 
with  the  help  of  the  knowledge  thus  obtained,  we  can  so  define  the 
boundaries  of  the  regions  for  which  predictions  are  made  that  the 
separate  stations  in  each  group  should  have  the  greatest  uniformity  of 
weather.  He  showed  that  a  verification  of  or  agreement  as  to  rainfall 
occurred  at  85  per  cent,  of  the  stations,  and  that  if  all  were  divided  into 
two  groups  the  most  advantageous  arrangement  could  possibly  only  give 
87  per  cent.  In  this  work  Winkelmann  had  considered  only  the  occur- 
rence of  rain  without  considering  its  quantity.  He  now  offers  a  short 
study  on  the  agreement  of  stations  in  any  region  as  to  the  quantity  of 
rain,  or  what  per  cent,  of  the  total  annual  precipitation  falls  on  those 
days  for  which  these  stations  show  a  behavior  different  from  that  at 
the  majority  of  stations.  To  this  purpose  he  selects  thirteen  stations 
in  Wurtemberg,  and  first  shows  that  for  any  station  on  85.5  per  cent,  of 
days  its  weather  agrees  with  that  of  the  majority  of  stations.  He  then 
shows  that  the  total  rain  that  falls  on  the  remaining  14.5  per  cent,  of 
the  days  amounts  only  to  5.49  per  cent,  of  the  total  rainfall  of  the  year; 
and,  again,  that  on  a  rainy  day  at  any  station,  which  is  also  a  rainy  day 
for  a  majority  of  the  stations,  there  falls  4.81  times  as  much  rain  as  on 
a  day  when  its  rainfall  is  not  accompanied  by  rain  at  other  stations- 
He  finally  urges  the  importance  of  hourly  or  self  registers,  one  of  which 
he  has  constructed.    (D,  M,  Z.,  i,  p.  387.) 

105.  W.  Koppen,  at  the  first  regular  meeting  of  the  German  Meteoro- 
logical Association,  Hamburg,  K^ovember  18, 1883,  gave  a  short  account 
of  his  new  method  of  verifying  weather  predictions.  In  the  same  man- 
ner as  we  examine  the  connection  between  different  phenomena  of  na- 
ture, so  can  we  investigate  the  connection  between  predicted  and  actual 
weather.  Thus,  if  we  count  how  often  after  a  given  prediction  the 
weather  has  any  one  of  the  several  given  characters,  then  must  this  clias- 
sification  show  whether  there  really  was  any  scientific  base  for  the  pre- 
diction ;  if  there  was  no  such  basis  the  numbers  indicating  the  actual 
weather  would  show  an  entire  independence  of  the  prediction  if  a  sufiBl- 
cient  number  of  cases  be  examined.  His  examples  show  that  the  tem- 
perature predictions  from  day  to  day  were  sufficiently  verified  to  justify 
the  belief  in  a  rational  system  of  predictions,  but  the  predictions  from 
month  to  month  afford  no  such  conclusion.     {D.  M,  Z.^  i,  pp.  39, 40.) 

106.  The  Deutsche  Seewarte  states  that  our  present  methods  of  veri- 
fying weather  predictions,  which  had  their  origin  in  America  [namely 
at  the  Signal  Office  in  1871J,  and  which  have  been  used  in  Germany  since 
1877,  consist  in  this,  that  the  individual  predictions  are  analyzed  into 
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their  elements,  the  latter  compared  with  the  resulting  factt*  arranged 
in  a  series  of  from  three  to  five  categories,  according  to  the  proportion  of 
their  verification,  and  from  these  the  percentage  of  verified  and  not  veri- 
fied is  computed.    The  verification  has,  therefore,  the  character  of  a 
jadgment  or  opinion;  the  arbitrariness  that  occurs  in  the  grouping  of 
the  separate  values  can  be  very  much  limited  by  the  exact  prescription 
of  the  terms  allowed  to  be  used  in  the  predictions,  but  it  remains  very 
difficult  to  remove  all  option,  and  the  effort  greatly  increases  the  diffi- 
culty of  making  the  verification.    Still  more  difficult  is  it  to  make  veri- 
fications for  different  regions  of  prediction,  in  order  to  obtain  comparable 
figures  that  will  give  bases  for  estimating  the  success  of  the  predictions 
within  these  districts,  the  value  of  the  so-called  local  influences  [and 
the  relative  ability  of  different  persons  who  make  predictions].   Espec- 
ially has  the  present  method  the  great  objection  that  no  account  is  taken 
of  the  doctrine  of  chances,  and  it  is  chance  especially  that  must  be  taken 
into  consideration  in  estimating  the  success  or  failure  of  a  weather  pre- 
•  diction;  it  is  evident  that  this  accidental  chance  of  success  is,  however, 
not  50  per  cent.,  as  some  are  occasionally  liable  to  assume,  but  the  per- 
centage due  to  chance  must  lie  within  very  wide  limits,  according  to  the 
frequency  of  the  occurrence  of  any  meteorological  phenomena;  for  ex- 
ample, predictions  of  thunder-storms  which  are  verified  to  less  than  30 
per  cent,  can  be  very  good,  while  predictions  of  wind  force,  whose  veri- 
fication can  exceed  80  per  cent.,  may  be  worse  than  if  they  had  been 
based  only  upon  the  well-known  general  character  of  the  weather  of  the 
season.    For  instance,  Koppen's  table  shows  that  if  we  had  for  the  whole 
summer  uniformly  predicted  light  and  moderate  winds,  we  would  have 
attained  nearly  100  per  cect  and  have  avoided  three  mistakes  out  of 
th6  five  predictions  of  fresh  or  strong  winds ;  on  the  other  hand,  out 
of  32  predicted  thunder-storms  10,  or  31  per  cent.,  occurred,  and  22,  or 
69  per  cent.,  failed,  but  had  we  made  predictions  by  chance  we  should 
have  attained  22  per  cent,  of  verifications.    There  is,  therefore,  need  of 
some  method  which  will  give  assurance  whether  and  how  far  this  class 
of  predictions  is  based  upon  a  real  foundation.    A  method  has  been  pro- 
posed by  Dr.  Koppen  and  has  been  tested  by  application  to  predictions 
for  June,  July,  and  August,  1884.     In  this  method  of  verifying,  the  pre- 
dictions for  the  northwest  division  of  Germany  as  published  in  the  daily 
bulletin  ar^e  compared  directly  with  the  observations  at  the  Hamburg 
Seewarte.    The  temperature  observations  are  divided  into  three  classes, 
according  as  they  are  more  than  2o  below  or  above,  or  in  agreement 
with  the  normal  for  the  month  (or  possibly  the  day).    The  temperature 
changes  in  twenty-four  hours  are  divided  into  three  classes,  according 
as  the  thermometers  have  fallen  or  risen  more  than  1°  or  remained  in- 
variable. .Cloudiness  is  classified  as  clear,  cloudy,  and  overcast;  strength 
of  wind  is  classified  as  feeble  or  moderate,  fresh  or  heavy,  stormy.    The 
wind  direction  and  weather  are  similarly  divided.    The  verifications  are 
aummed  up  in  tables  which  show  that  the  predictions  are  based  upon 
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correct  knowledge,  since  pure  chance  would  otherwise  give  the  same 
number  of  verifications  and  failures  in  each  of  the  classes.  (D.  M,  Z., 
I,  p.  397.) 

107.  [We  are  not  able  to  see  any  radical  difference  between  the  exact 
method  here  proposed  by  Dr.  Kopi>eu  and  the  actual  experience  of  the 
Signal  Office  since  1873,  at  which  time  the  expressions  allowed  to  be 
used  in  prediction  and  the  method  of  verifying  began  to  be  reduced  to 
rules  which  have  remained  in  force,  except  a  slight  steady  change  to- 
ward greater  severity.  We  do  not  understand  that  by  choosing  Ham- 
burg as  an  example  by  which  to  verify  predictions  for  Northwest  Ger- 
many, he  means  to  imply  that  in  a  perfect  system  one  should  not  take 
a  number  of  other  stations  in  Northwest  Germany,  going  through  a  sim- 
ilar process  of  verifications  for  each  one  and  take  the  average  of  the 
whole  as  representing  the  general  percentage  of  verification  for  the 
whole  district;  this  latter  is  essentially  the  process  used  for  each  of 
the  districts  recognized  by  the  Signal  Office.  These  districts  were  at 
tempted  to  be  so  limited  geographically  that  the  average  chance  of  ver- 
ification at  any  one  station  (85  per  cent.)  should  be  equal  to  the  average 
uniformity  of  geographical  distribution  of  any  one  feature  of  the  weather 
over  that  district,which  latter  was  also  estimated  at  about  85 percent., 
and  although  these  limits  were  fixed  in  1871  they  have  not  needed  mii- 
terial  change.  The  criterion  just  mentioned  is  evidently  that  which 
will  give  us  the  greatest  economy  in  the  use  of  words  to  predict  the 
weather  for  the  whole  of  a  large  territory  like  the  United  States.  It 
was  considered  incumbent  upon  the  predictor  to  distinctly  predict  for 
twenty-four  hours  in  advance  in  regard  to  the  weather,  wind-direction, 
temperature,  and  pressure  changes  for  every  portion  of  the  country, and 
yet  but  rarely  more  than  twenty  minutes  of  time  was  available  for  this 
prediction  owing  to  the  late  hour  (11  p.  31.)  when  the  observations  were 
made  and  the  imperatve  necessity  of  finishing  the  predictions  by  1  A.  M. 
The  necessity  for  the  utmost  economy  of  time  and  words  thus  led  to  the  use 
of  districts  and  their  limitations  in  accordance  with  the  above  principle.) 

III.— (a)  Aeeonautios;  (6)  Theemometees  and  Dev^t-point;  (c) 
Baeometees;  (rf)  Anemometees;  (e)  Eain- gauges;  (/)  Miscella- 
neous APPAEATus ;  {g)  Methods  of  eeduction. 

108.  The  Godard  captive  balloon  seems  to  be  a  commercial  success, 
as  we  see  that  it  has  lately  been  set  up  in  connection  with  the  Interna- 
tional Exhibition  at  Turin,  where  short  ascents  are  made,  as  at  Paris  and 
London.  Father  Denza  proposes  to  have  meteorological  observations 
taken  from  the  balloon.    (Nature^  xxx,  p.  181.) 

109.  [The  Army  Signal  Office  has  arranged  for  a  number  of  ascen- 
sions for  meteorological  observations.] 

110.  J.  W.  Clark,  in  reference  to  the  condensation  of  liquid  films  on 
wet  solids,  a  matter  that  is  of  vital  importance  in  the  use  of  the  dew- 
point  apparatus,  submits  some  notes,  and  experiments  which  will  afford 
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good  starting  points  for  those  at  work  on  the  theory  of  this  apparatus. 
(Nature J  xxvn,  p.  370.) 

111.  [Almost  the  only  way  to  get  a  physically  clean  surface  of  glass 
is  by  heating  it  in  concentrated  sulphuric  acid,  to  which  a  little  nitric 
acid  has  been  added,  and  then  heating,  after  washing  with  pure  water 
to  remove  the  acid ;  such  a  glass  surface  exposed  to  the  air  for  a  short 
time  is  generally  imperfectly  wetted  by  water.  The  hygroscopic  prop- 
erties of  physically  clean  surfaces  probably  need  full  elucidation  be- 
fore the  dew-point  apparatus  can  become  a  perfectly  accurate  physical 
apparatus.] 

112.  H.  Kapeller  has  modified  the  construction  of  his  combined  maxi- 
mum and  minimum  thermometer  so  as  to  secure  the  greatest  simplicity 
and  still  accomplish  a  transportable,  safe,  and  economical  instrument. 
{Z.  0.  0.  M.,  xvm,  p.  225.) 

113.  Dr.  R.  Lenz  described  a  method  of  utilizing  the  telephone  for 
the  measurement  of  temperatures  at  distant  points  which  is  applicable 
up  to  distances  of  25  kilometers.    (Nature^  xxx,  p.  346.) 

114.  Prof,  William  Forster  describes  some  results  of  investigations 
into  accuracy  of  thermometers  carried  out  by  the  German  Normal  Stand- 
ards Commission.  Passing  from  the  errors  of  the  mercurial  thermome- 
ter he  considered  the  air  thermometer,  and  showed  that  the  chemical 
composition  of  the  glass  bulb  affects  even  that,  as  experiments  showed 
that  all  gases  are  more  or  less  absorbed  by  the  glass,  and  the  more  so 
the  longer  the  gas  remains  in  contact  with  the  inner  wall  of  the  bulb, 
thus  affecting  the  result  among  the  hundredths  of  a  degree.  {Naturcj 
xxx,  p.  652.) 

115.  Prof.  R.  Weber  has  made  a  most  laborious  examination  of  the 
influence  of  the  chemical  constituents  of  the  glass  upon  the  depression 
of  the  freezing  point  of  thermometers ;  he  finds  the  best  results  with  a 
pure  potash  alkaline  glass  free  from  soda,  and  it  is  probable  that  he  will 
be  able  to  construct  a  special  glass  in  which  the  troublesome  source  of 
error  is  reduced  to  a  minimum.    (D.  M.  Z.j  i,  p.  286.) 

116.  O.  Pettersson,  of  Stockholm,  proposes  improved  methods  for 
measurement  of  heat,  namely,  that  the  measurements  should  be  made 
at  a  constant  temperature  and  that  the  ice  calorimeter  of  Bunsen  should 
be  improved  by  directly  transforming  the  heat  into  work.  In  order  to 
maintain  a  constant  temperature  he  had  recourse  to  a  thermometric 
combination  which  proved  unsatisfactory  and  substituted  a  method  of 
measuring  the  work  done  by  isothermic  expansion  of  air.  In  this  way  he 
is  able  to  measure  the  mechanical  eft'ect  of  radiations  the  caloric  energy 
of  which  was  only  0.08  gramme-calorie  per  minute.  (Nature,  xxx,  p. 
321.) 

117.  Mr.  G.  M.  Whipple,  of  Kew,  communicates  preliminary  results 
as  to  the  discrepancies  between  various  black  bulbs  in  vacuo;  he  finds 
that  among  other  things  the  effect  of  successively  increasing  the  thick- 
nosa  of  the  coat  of  lamp-black  is  to  raise  the  temperature,  and  that  the 
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size  of  the  thermometer  bulb  and  of  the  inclosure  is  also  important 
[The  complete  theory  of  the  Arago-Davy  conjugate  thermometers  or 
actinometer  has  been  worked  out  by  Professor  Ferrel  and  is  fully 
given  in  his  recent  memoir  on  "Temperature  of  the  Earth's  Surface."] 
{Mature,  xxix,  p.  208.) 

118.  J.  T.  Bottomly  communicated  to  the  Montreal  meeting  of  the 
British  Association  for  the  Advancement  of  Science,  the  preliminary 
results  of  a  course  of  experiments  on  the  loss  of  heat  by  radiation  and 
convection  for  bodies  of  different  dimensions.  His  experiments  are 
made  on  wires  of  different  sizes  both  covered  and  bare,  both  in  ordi- 
nary air  and  very  rarefied  air,  the  wire  being  heated  by  an  electric  cur- 
rent 5  he  finds  that,  other  things  being  the  same,  the  smaller  the  wire 
the  greater  the  emissivity  j  for  a  diminution  of  air  pressure  the  emis- 
sivity  decreases  slowly  down  to  one-half  or  one-third  of  the  ordinary 
air  pressure,  after  which  it  becomes  very  great  as  the  vacuum  becomes 
more  complete.    {Nature,  xxx,  p.  523.) 

119.  Dr.  Maurer,  of  Zurich,  contributes  a  study  on  the  application  of 
air  thermometers  to  meteorological  observations.  He  employed  a  thin 
polished  cylindrical  copper  vessel  5®™  in  diameter  and  44<^°*  long,  and 
also  a  thin  brass  cylinder  lO*'™  radius ;  in  each  receptacle  was  hermet- 
ically sealed  a  normal  mercurial  thermometer  and  the  copper  vessel 
then  filled  with  pure  dry  air.  This  was  then  established  in  a  double- 
louvre  thermometer  shelter  of  sheet  zinc  in  which  were  also  two  mer- 
curial thermometers,  the  whole  being  constructed  entirely  in  accordance 
with  the  results  of  Professor  Wild's  investigations  into  the  proper 
method  of-  thermometer  exposure  for  thedeterminatiou  of  the  tempera- 
ture of  the  air. 

The  two  free  thermometers  at  a  distance  of  25*^™  from  each  other 
agreed  always  within  one  or  two  tenths  of  a  degree,  but  with  regard 
to  the  thermometers  within  the  metallic  receptacle  the  following  may 
be  noted:  If  the  temperature  variations  are  slight  and  always  slowly, 
steadily,  rising  or  falling,  then  the  inclosed  thermometers  follo*w  these 
changes  quite  rapidly ;  if  the  temperature  changes  are  rapid  and  large, 
followed  by  a  constant  temperature,  the  receptacles  also  follow  closely; 
but  if  the  changes  are  rapid  in  opposite  directions,  as  happens  in  thunder- 
storms, partly  cloudy  weather,  or  alternating  calms  and  winds,  then 
there  is  no  agreement  whatever  between  the  free  and  the  inclosed  ther- 
mometers, differences  of  one  or  more  degrees  being  quite  common.  He 
therefore  concludes  that  all  records  with  such  selfregistering^  air  ther- 
mometers must  be  accepted  with  great  caution,  as  they  frequently  give 
results  that  have  no  scientific  value.  From  a  theoretical  point  of 
view  it  can  be  easily  shown,  as  he  has  done,  that  the  conduction  of  heat 
alone  will  bring  the  thermometers  to  equilibrium  in  about  four  minutes 
if  inclosed  withiu  a  brass  sphere  as  above  and  exposed  to  a  sudden 
change  of  air  temperature  of  one  degree.    {Z.  0.  G.  M.^  xvni,  p.  334.) 

120.  Pr.  C.  Lang,  of  Munich,  describes  the  simple  method  of  deter* 
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mining  the  temperature  of  lakes,  springs,  and  rivers  at  slight  depths  as 
adopted  at  the  Bavarian  stations.  [As  similar  observations  are  made 
at  all  the  Signal  Service  stations,  and  are  desirable  for  all  parts  of  the 
world,  it  is  well  to  establish  uniform  rules  and  methods.]  In  Bavaria, 
as  in  the  United  States,  a  small  metallic  vessel  is  lowered  to  the  desired 
depth,  filled  with  water,  and  brought  to  the  surface.  The  thermometer 
being  always  in  place  within  the  vessel,  the  reading  should  be  made  as 
soon  as  possible  after  puUiag  the  apparatus  up.  Among  the  precau- 
tions to  be  observed,  the  most  important  is  the  necessity  for  allowing 
the  whole  apparatus  to  remain  in  the  water  at  the  proper  depth  for  a 
sufficiently  long  time  before  the  observation  is  to  be  made.  Since  the 
water  penetrates  into  all  parts  of  the  apparatus  as  it  is  lowered  into 
I)08ition,  we  shall  obtain  ouly  an  average  indefinite  temperature  datum 
unless  the  whole  is  left  at  the  proper  depth  until  the  water  and  the  metal 
attain  the  proper  temperature ;  in  fact,  it  is  best  to  leave  the  apparatus 
in  the  water  for  the  whole  time  intervening  between  two  observations. 
With  the  apparatus  used  in  Bavaria  Dr.  Lang  finds  that  two  or  three 
minutes,  at  least,  are  required  before  the  thermometer  within  the  case 
experiences  any  change  of  temperature,  after  being  taken  out  of  the 
water.    (Z.  0.  0.  M.,  xviii,  p.  367.) 

121.  A.  Angot,  of  Paris,  publishes  in  theannalsof  the  Central  Meteor- 
ological Bureau  a  new  determination  of  the  constant  of  the  psychrome- 
ter  formula,  based  on  3,670  comparisons  with  dew-point  apparatus,  and 
made  partly  at  Paris,  and  partly  on  the  summit  of  the  Puy-de-Dome. 
He  finds  that  the  value  of  A  varies  with  the  difference  t— t',  and  con- 
structs tables  accordingly. 

122.  [The  results  of  Angot^s  work  seem  still  to  require  revision  in 
order  to  adapt  the  formula  to  the  extreme  conditions  which  are  found 
in  the  United  States.  It  has,  therefore,  been  found  necessary  to  pur- 
sue an  extensive  further  system  of  observations  at  Washington,  Pike's 
Peak,  and  Yuma,  the  results  of  which  will  be  eventually  deduced  by 
Professor  Ferrel,  of  the  Signal  Office,  who  has  already  completed  a 
thorough  analytical  study  of  the  theory  of  the  psychrometer.  It  is, 
however,  evident  that  the  various  forms  of  dew-point  apparatus  have 
also  peculiar  systematic  errors,  and  our  next  attention  must  be  given  to 
these.] 

123.  A.  Sprung  suggests  a  new  method  for  determining  the  dew- 
point.  He  says,  correctly,  that  it  is  difficult  to  determine  the  exact 
moment  when  condensation  begins  in  the  ordinary  use  of  the  Regnault 
apparatus,  and  especially  when  the  temperatureis  below  freezing.  He 
suggests  that  it  would  be  much  more  convenient  and  safe  to  observe 
the  moment  of  condensation  when  the  cooling  of  the  air  takes  place, 
not  in  a  thin  layer,  but  through  its  whole  mass,  so  that  the  condensed 
vapor  shall  appear  as  fog.  He  proposes  to  produce  this  condensation 
by  a  rapid  change  of  volume,  using  a  small  air-pump,  connecting  with 
it  a  cvlindrical  receiver  whose  ends  are  closed  with  brass  plates;  the 
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piston  of  the  pump  to  have  its  motion  limited  by  a  motionless  screw  so 
that  the  exact  amount  of  its  ];aotion  and  consequently  of  the  expansion 
and  cooling  of  the  air  can  easily  be  determined. 

124.  [Espy's  nepheloscope  seems  to  have  realized  Sprung's  idea. 
Many  observations  with  it  are  given  in  Espy's  works.]  (Z.  0.  ft  -tf., 
xvin,  p.  403.) 

125.  Professor  Grova,  in  the  Meteorological  Bulletin  of  the  depart- 
ment  of  H^rnault,  gives  some  examples  of  the  use  of  his  new  form  of 
dew  point  apparatus  known  as  the  hygrometer  with  interior  condensa- 
tion. The  advantage  of  this  method  consists  in  this,  that  the  precipi- 
tation is  not  influenced  by  the  currents  of  air,  which  by  their  strength 
and  variability  interfere  with  Eegnault's  apparatus.  Even  with  the 
greatest  dryness  of  the  air  Grova'^s  apparatus  gives  good  results  when 
Eegnault's  refuses  to  work.  In  the  illustrative  observations  given  by 
Crova  we  find,  as  was  to  be  expected,  that  Begnault's  apparatus  gives 
dew-points  too  low  by  as  much  as  lo.6  C.    (Z.  0.  O,  M,,  xix,  p.  45.) 

126.  E.  H.  Scott  has  published  the  results  of  observations  made  in 
different  forms  of  thermometer  shelters  and  at  different  altitudes  for  the 
purpose  of  determining  the  influence  of  these  circumstances  upon  the 
recorded  temperature  and  moisture  of  the  air. 

127.  [As  a  means  of  deciding  on  the  relative  merits  of  various  methods 
of  exposure  of  thermometers  this  important  series  of  observations  lacks 
one  essential,  namely,  simultaneous  observations  of  the  true  tempera- 
ture of  the  air  of  each  locality  taken  by  some  method  whose  theory  can 
be  accurately  investigated ;  this  essential  has  lately  been  supplied  by 
FerrePs  studies  into  the  theory  of  the  ordinary  thermometer,  the  whirl- 
ing psychroraeter,  and  other  apparatus.] 

128.  Taking  these  records  as  they  stand,  Hann  shows  that  the  daily 
range  of  temperature  diminishes  with  the  height  above  ground  by  an 
amount  equal  to  lo.3  C.,in  the  annual  means  for  exposures,  respectively, 
10  and  129  feet  above  the  earth.  The  lower  exposures  invariably  show 
a  higher  vapor  tension  and  dew-point  than  the  upper,  but  the  relative 
humidity  has  no  such  regularity.  Glassifying  the  observations  accord- 
ing to  the  conditions  of  ihe  sky,  as  being  either  perfectly  clear  or  per- 
fectly cloudy,  rainy  or  foggy,  he  finds  that  at  all  times  of  day,  winter 
and  summer,  during  fog  the  temperature  increases  with  the  altitude. 
The  differences  between  temperatures  at  high  and  low  stations  are  small- 
est during  rain.  During  clear  weather,  in  the  evening,  the  temperature 
increases  with  the  altitude,  but  at  mid-day  it  diminishes  rapidly ;  at  9 
A.  M.,  in  clear  weather,  in  winter,  it  is  warmer  above  than  below.  {Z. 
0.  (?.  M.,  xvni,  p.  395.) 

129.  Dr.  E.  Assmann  in  some  remarks  upon  the  sling-psychrometer, 
states  that  an  observation  of  the  temperature  of  air  perfectly  free  firom 
objectionable  features  is  a  matter  of  the  greatest  rarity  in  meteorology; 
so  difficult  is  it  to  attain  a  thoroughly  satisfactory  exposure.  Until  re- 
ceutly  (and  even  now  in  many  Prussian,  English,  American,  and  other 
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,  BtatioDs)  the  thermometer  is  hang  in  the  open  air  against  the  wall  of 
some  house,  entirely  unprotected  from  rain  and  radiation  and  without 
any  uniform  altitude  above  the  earth's  surface.  Even  the  most  carefuj 
observations  (made  in  the  large  thermometer  shelter  of  the  Magdeburg 
observatory,  constructed  according  to  all  the  rules  of  the  art  according  to 
Wild's  plans)  show  that  many  errors  are  still  apparent  which  interfere  with 
the  general  reliability  of  this  method.  During  the  rapid  changes  at  sun- 
rise and  sunset  the  thermometer  in  the  Wild  shelter  is  very  much  behind 
the  true  temperature,  especially  in  calm  weather.  The  wooden  louvre 
work  and  the  quiescent  air  within  require  an  appreciable  time  to  change 
their  temperature;  moreover,  we  do  not  wish  the  temperature  of  a  mass 
of  air  thus  inclosed,  but  that  of  the  free  air  as  affected  by  radiation. 
It  is  necessary  that  the  thermometer  should  give  the  temperature  of  the 
air  with  the  greatest  accuracy,  and  yet  follow  the  temperature  changes 
with  great  rapidity ;  it  must  be  protected  from  radiation  and  rain.  The 
temperatue  must  be  independent  of  incidental  local  surroundings,  the 
method  must  be  available  with  the  cheapest  possible  apparatus,  and  he 
concludes  that  the  sling-thermometer,  hitherto  but  little  used  in  Ger- 
many, is  the  best  and  most  appropriate  for  general  use.  It  is  to  a  high 
degree  sensitive,  the  injurious  influence  of  calms  is  overcome  by  its 
rapid  movements  through  the  air  5  the  radiation  has  almost  no  influence 
upon  it;  even  in  the  full  sunlight  it  can  be  easily  protected  from  rain; 
the  observer  can  choose  a  shady  place,  and  the  apparatus  is  the  cheapest 
imaginable.  Still  more  is  all  this  true  of  the  psychrometer,  which  as  it 
is  now  generally  used  is  acknowledged  to  be  the  most  uncertain  instru- 
ment in  meteorology.  It  is  easy  for  the  observer  to  give  the  sling-psy- 
chrometer  such  a  linear  velocity  that  it  will  be  brought  down  to  the 
proper  temperature  in  a  few  seconds;  some  experiments  by  Assmann 
show  that  it  required  only  one-ninth  of  the  time  given  to  a  stationary 
psychrometer,  the  velocity  used  by  him  being  6  meters  per  second.  The 
form  of  sling-psychrometer  recommended  by  Assmann  is  manufactured 
by  Fuess  of  Berlin;  it  consists  of  two  delicate  mercurial  thermometers 
divided  to  one-half  degrees;  these  are  mounted  upon  a  fork-shaped 
wooden  stand  through  which  a  silk  thread  is  drawn.  The  price  complete 
is  13  marks.    (Z.  O.  G.  JIf.,  xrx,  p.  154.) 

180.  [The  sling-psychrometer.  in  a  well-contrived  shape,  was  issued 
by  the  late  Dr.  T.  Craig,  of  the  Surgeon-General'^  Ofl&ce,  in  1868,  to  all 
the  observers  at  Army  posts,  where  it  is  probablj^  now  in  occasional  use. 
Numerous  experiments  with  various  forms  of  this  instrument  have  been 
made  by  Prof.  H.  A.  Hazen  at  the  Army  Signal  Office  during  the  past 
few  years,  and  it  is  evident  that  either  it  or  the  whirled  thermometer  or 
the  ventilation  psychrometer  are  the  only  ones  that  can  be  recommended 
for  accurate  observations,  as  it  is  thoroughly  essential  that  a  nearly 
uniform  rapid  current  of  air  should  flow  past  the  thermometer.] 

131.  Prof.  H.  Wild  makes  a  lengthy  reply  to  Dr.  Assmann's  commuui- 
catioD  and  gives  in  full  bis  own  views  as  to  the  present  condition  of  our 
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knowledge  of  the  methods  of  determioiDg  the  temx>eratare  and  moistaie 
of  the  Bir.  He  lays  it  down  as  a  criterion  by  which  to  jadge  of  the  ex- 
cellence of  any  thermometer  shelter,  that  if  we  place  within  the  shelter 
a  ventilating  apparatus  and  read  the  thermometers  both  with  and  with- 
out ventilation  then  the  exposure  is  satisfactory  if  on  the  average  no 
greater  difference  occurs  than  iO^.l  0.  He  then  states  that  the  ex- 
periments demonstrate  that  the  motion  of  the  thermometer  through  the 
air  as  in  the  rotation  and  the  sling  thermometei^s  or  the  movement  of  the 
air  past  the  thermometer,  as  in  the  Italian  ventilated  thermometer,  is 
a  much  less  effectual  method  of  overcoming  the  effects  of  radiation  than 
is  the  simple  protection  of  the  thermometer  in  a  properly  constructed 
shelter  such  as  his  own.  [The  actual  effect  of  each  has  been  pretty- 
thoroughly  studied  by  Ferrel  and  Hazen.J  He  recommends  urgently 
tbe  avoidance  of  large  wooden  shelters  or  other  masses  of  wood,  as  they 
must  retard  the  temperature  changes. 

132.  [In  1865-'66  the  present  writer,  while  residing  at  Poulkova  Ob- 
servatory and  studying  atmospheric  refraction,  constructed  a  ther- 
mometer screen  of  oiled  paper,  which  is  possibly  still  there,  and  placed 
within  it  bright  and  black  bulb  thermometers  side  by  side,  adopting  as 
the  criterion  of  excellence  of  the  screen  that  it  must  be  a  perfect  pro- 
tection from  outside  radiations  if  these  two  thermometers  read  alike, 
which  they  in  fact  generally  did.  The  theory  of  this  method  and  the 
formula  for  correcting  the  bright  bulb  in  case  of  any  small  difference 
have  been  lately  given  by  Ferrel  in  his  memoir  on  temperature.  A  quite 
thorough  investigation  of  the  merits  of  various  thermometer  shelters 
and  the  relative  effect  of  solar,  terrestrial,  and  instrumental  radiation 
and  of  convection  by  wind  has  been  recently  made  by  H.  A.  Hazen, 
from  which  it  would  appear  that  the  Wild  shelter  (a  wooden  lattice- work 
inclosing  a  sheet-zinc  screen  with  the  thermometers  inside)  does  not 
quite  give  suflBcient  ventilation  for  warm  climates;  in  fact,  the  meteor- 
ologist needs  the  temperature  and  moisture  of  the  free  air,  and  the 
criterion  of  a  good  shelter  must  be  that  the  thermometer  within  gives 
the  same  temperature  as  the  thermometer  outside,  after  correcting  the 
latter  for  solar  and  other  radiations,  the  formulae  for  which  have  also 
been  given  by  Ferrel.]  In  reference  to  determining  the  moisture  of 
the  air  Wild  relies  largely  upon  the  studies  of  Sworykin,  who  found 
that  with  a  wind  of  definite  and  sufficiently  high  velocity  the  psychrom- 
eter,  with  ventilation,  gives  very  accurate  results  as  compared  with 
Alluard's  dew-point  apparatus  and  Schwackhofer's  volume  hygromet.er. 
He  recognizes  the  value  of  the  rotation-psychrometer  and  the  sling- 
psychrometer,  but  thinks  on  account  of  the  time  required  these  meth- 
ods should  only  be  employed  at  special  stations,  and  that  for  ordinary 
use  it  is  only  necessary  to  add  to  his  own  shelter  a  ventilating  appa- 
ratus fastened  to  the  floor  of  the  shelter,  and  which  is  rotated  by  the 
hand  rapidly  just  before  making  an  observation;  this  draws  the  air 
from  below  up  into  the  shelter  and  gives  the  necessary  ventilation  for 
both  dry  and  wet  thermometers.    (Z.  0.  Q.  Jf.,  xrx,  p.  433J      t 
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133.  [The  dependence  of  the  psychrometer  constant  upon  the  veloc- 
ity of  the  wind,  and  the  effect  of  barometric  pressure,  especially  at  such 
high  altitudes  as  Pike's  Peak,  are  matters  that  are  now  being  inves- 
tigated by  the  Signal  Office,  and  it  is  to  be  hoped  that  formulae  and 
tables  which  may  be  approved  by  the  International  Congress  of  meteor- 
ologists will  soon  be  available.  But  still  more  desirable  is  it  that  some 
improved  dew-point,  chemical  or  other  method  may  be  invented  prac- 
ticable for  daily  use  by  all  observers,  and  calculated  to  replace  the 
psychrometer.] 

134.  R.  Fuess,  of  Berlin,  describes  the  Assmann  anemograph  and 
the  Sprung- Fuess  anemograph,  both  as  made  by  himself  in  a  high  style 
of  elegance  and  perfection.  The  latter  apparatus  cost  1,100  marks,  and 
is  more  complicated  than  that  of  the  former,  whose  price  is  630  marks, 
but  the  Sprung-Fuess  overcomes  several  difficulties,  and'  is  probably 
more  desirable.  Both  are  in  working  order  at  several  stations.  (D.  M. 
Z.,  p.  366.) 

136.  Professor  Borustein,  of  Berlin,  has  constructed  a  pressure  ane- 
mometer, consisting  essentially  of  a  ball  126°°  in  diameter  at  the  top 
of  a  heavy  vertical  rod,  which  at  some  distance  below  is  supported  by 
a  gimbal  or  universal  joint ;  from  the  lower  end  of  the  rod  hangs  a  wire 
by  means  of  which  record  is  made  of  the  deflection  of  the  rod  from  the 
vertical.     (Nature,  xxix,  p.  280.) 

136.  Dr.  Maurer,  of  Zurich,  has  established  at  the  station  on  the  very 
summit  of  the  Santis  a  self-recording  anemometer  specially  made  by 
Munro,  of  London,  for  this  station.  He  gives  a  descrii)tion  of  the  ap- 
paratus and  the  lightning  protection  which  may  be  of  value  to  those 
establishing  mountain  stations  elsewhere.  With  reference  to  self- 
recording  thermometers  he  states  that  the  experiments  of  Prol  A. 
Fischer  showed  uniformly  that  metallic  spirals,  &c.,  always  lag  behind 
the  true  temperature  of  the  land.  The  same  result  has  been  deduced 
by  llann  in  comparing  a  Hottiuger  metal  thermograph  with  a  Theorell 
self-registering  mercurial.  Maurer  has  therefore  introduced  the  so- 
called  upset  thermometer  invented  by  Negretti  and  Zambra.    (Z.  0. 

0.  jfcr.,  xviii,  p.  411.) 

137.  [The  comparison  between  the  normal  or  standard  barometers 
used  in  the  various  national  obsei-vatories  and  weather  services  has 
progressed  but  slowly  through  the  past  year.  Owing  to  the  sickness  of 
Professor  Waldo  the  extensive  and  important  work  undertaken  by  him 
at  St.  Petersburg,  Berlin,  Hamburg,  Paris,  London,  and  Washington 
has  not  as  yet  been  discussed  and  made  available.] 

138.  Denza  has  published  the  results  of  the  barometric  comparisons 
made  by  Tacchini  and  Chistoni,  from  which  we  quote  the  following : 

The  normal  barometers  at  St.  Petersburg,  Paris  (College  de  France), 
KeWy  and  Moncalieri  agree  with  each  other  to  within  0.05"".  The 
barometers  at  Greenwich,  Geneva,  Stockholm,  Vienna,  and  Algiers  are 
less  than  ©.Oo"**"  higher  than  the  St.  Petersburg  normal.    The  barome- 
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ters  at  Hamburg,  Copenhagen,  and  Munich  are  about  0.2'"".  higher  than 
the  St.  Petersburg  standard.    (Z.  O.  O.  M.,  xviir,  p.  359.) 

139.  N.  von  Klobukoff  describes  the  method  of  Bogen  for  fllling^ 
barometer  tubes  and  explains  his  own  improvement  thereupon.  It  con- 
sists, essentially,  in  attaching  to  the  main  tube  another  glass  tube  of 
about  equal  length  by  a  short  flexible-rubber  tube.  Mercury  is  poured  in 
through  the  latter,  and  by  a  proper  manipulation  the  first  is  filled,  with 
but  little  chance  of  leaving  any  air  bubbles.  The  method  is  applicable 
to  barometer  tubes  of  all  kinds.  Sprung  remarks  that  by  warming  the 
mercury  the  filling  is  materially  assisted.  Whipple,  of  Kew,  considers 
the  Bogen  method  (unless  the  temperature  is  elevated  somewhat)  infe- 
rior to  that  of  Captain  George;  who  sweeps  the  bubbles  of  air  out  of  the 
tube  by  means  of  a  feather.  The  method  of  Bogen  is  used  to  a-consid- 
erable  extent  at  the  Hamburg  Seewarte.    (Z>.  M.  Z.j  i,  p.  289.) 

140.  Professor  Mendeleef,  of  St.  Petersburg,  has  during  the  past  few 
years  made  a  large  number  of  improvements  in  apparatus  for  measuring 
the  density  of  the  air,  as  also  in  barometers,  and  has  done  much  to  deter- 
mine the  law  of  density  of  the  air  at  various  temperatures  and  press- 
ures 'y  he  has  among  other  things  shown  that  as  the  rarefaction  of  gases 
goes  on  a  maximum  volume  or  limit  is  reached,  like  the  minimum  or 
limit  for  compression,  so  that  the  gas  when  rarefied  does  not  merge  into 
the  luminous  ether,  but  becomes,  so  to  speak,  like  a  solid  body,  so  that 
the  atmosphere  of  the  earth  has  a  limit.     {N'aiure,  xxvii,  p.  568.) 

141.  H.  Dufour  and  H.  Amstein  have  described  a  new  form  of  self-regis- 
tering barometer,  based  upon  anew  principle,  and  which  is  distinguished 
above  all  others  by  the  simplicity  and  ease  of  its  construction,  as  well 
as  by  the  accuracy  and  sensitiveness  of  its  records.  The  principle  con- 
sists in  this,  that  the  changes  in  atmospheric  pressure  shall  alter  the 
position  of  the  center  of  gravity  of  a  free  column  of  mercury,  and  that 
these  changes  shall  be  recorded  in  the  simplest  possible  manner.  The 
barometer  tube  is  bent  at  right  angles  to  itself  and  is  fastened  to  a  hor- 
izontal axis  perpendicular  to  the  plane  of  the  bent  tube,  consequently 
the  rise  and  fall  of  mercury  in  this  tube  alters  its  center  of  gravity  and 
its  position  of  equilibrium.  A  pointer  is  attached  to  the  axis,  and,  turn- 
ing with  it,  gives  a  magnified  record  of  the  changes  of  pressure.  The 
authors  call  this  form  of  apparatus  the  *'  Hebel"  or  lever  barometer. 
They  develop  the  theory  of  the  barometer  and  the  methods  of  install- 
ing and  correcting  it,  and  give  numerous  observations.  {Z.  0.  0.  M,^ 
XVII,  p.  294.) 

142.  W.  Koppen,  in  some  remarks  upon  the  use  of  the  barometer  as  a 
means  of  measuring  gravity,  compares  together  the  suggestions  of  von 
WuUerstorf-Urbair,  Zoppritz,  Siemens,  Mascart,  and  others,  and  shows 
how  little  likelihood  there  is  of  deducing  from  this  anything  of  value  in 
comparison  with  the  pendulum  observations  of  the  geodesist.  He  takes 
occasion  to  state  that  it  is  much  more  proper  to  correct  the  readings  of  the 
mercurial  barometer  so  as  to  reduce  to  a  standard  gravity  of  45°  than 
to  neglect  this  and  apply  the  reverse  correction  of  the  aneroid  barom- 
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eter,  for  it  is  certainly  more  scientific  and  important  that  we  should  in 
this  way  obtain  a  correct  measure  of  the  gradient  force  that  produces 
the  movements  of  the  atmosphere,  and  it  is  much  to  be  desired  that 
this  reduction  should  be  applied  generally  to  individual  observations 
rather  than  to  monthly  and  annual  averages.  As  the  Signal  Service 
hafs  announced  the  adoption  (on  and  after  January  1, 1885)  of  this  cor- 
rection in  its  publications,  he  hopes  that  the  co-operation  of  other  me- 
teorologists may  be  prompt  and  general.  (2>.  M.  Z.^  i,  p.  323.) 
•  143.  Prof.  R.  Bomstein,  of  Berlin,  has  discussed  the  value  of  the  ingen- 
ious suggestion  made  by  Professor  Nipher,  of  Saint  Louis,  that  a  protec- 
tion in  the  form  of  a  funnel  be  given  to  a  rain-gauge  in  order  that  the 
influence  of  eddies  of  wind  around  the  mouth  of  the  gauge  may  be 
diminished.  After  recounting  some  of  the  theories  explanatory  of  the 
diminution  in  the  catch  of  rainfall^  all  of  which  have  been  reduced 
to  one,  namely,  the  greater  formation  of  eddies  by  the  stronger  winds 
at  high  exposures,  he  states  that  Nipher's  proposition  seeming  per- 
fectly rational  it  was  tested  by  experiments  by  himself.  Two  simi- 
lar rain-guages,  having  receiving  surfaces  of  500  square  centimeters, 
such  as  are  used  at  the  stations  of  the  Deutsche  Seewarte,  were  estab- 
lished near  each  other,  one  protected,  the  other  unprotected ;  both  were 
on  the  roof  of  the  Berlin  Agricultural  High  School,  near  the  southwest 
corner,  and  26™  above  the  ground.  The  position  of  the  gauges  was 
changed  several  times  within  narrow  limits  on  the  roof.  The  greatest 
individual  difference  between  the  catches  of  the  two  gauges,  was  during 
alight  rain  in  January,  and  amounting  to  over  500  per  cent.,  the  pro- 
tected gauge  giving  the  larger  figure.  The  annual  average  ditt'erence 
was  about  11.5  per  cent.  There  is  therefore  no  doubt  as  to  the  general 
value  of  Nipher's  invention  j  but  this  becomes  still  more  remarkable  if 
we  classify  the  precipitation,  whence  we  find  the  ratios  or  the  catch  of 
the  unsheltered  dii'ided  by  that  of  the  sheltered  gauge.  The  figures  are 
as  follows:  For  snow,  the  ratio  is  0.54;  for  fine  rain,  0.66;  for  rain  and 
snow,  0.82 ;  for  rain  with  hail,  0.89 ;  for  rain,  0.90 ;  for  heavy  rain,  0.9G ; 
whence  it  seems  that  Nipher's  device  gives  the  rain-gauge  abetter  pro- 
tection, and  that  it  therefore  makes  better  measurements  in  proportion 
as  the  wind  can  more  easily  deflect  the  precipitation ;  and  in  general  his 
device  does  better  in  proportion  as  the  wind  is  stronger.  Perhaps  the 
most  important  defect  in  the  Ntpher  gauge  is  that  with  heavy  snowfall 
the  protecting  funnel  is  soon  filled  up,  and  then  ceases  to  work.  (D.  M^ 
Z.,  I,  p.  381). 

144.  Dr.  0.  Lang,  of  Munich,  hjis  experimentally  investigated  the  quan- 
tity of  rainfall  as  dependent  on  the  shape  of  the  rain-gauge,  an  investiga- 
tion which,  as  he  says,  is  the  more  important  now  that  we  are  establishing 
such  a  great  additional  number  of  rainfall  stations  and  are  about  to 
discuss  the  climatic  conditions  of  various  portions  of  limited  regions, 
where  the  natural  differences  will  be  slight  and  comparable  with  the 
errors  of  observation.  In  general  we  do  not  in  meteorology  expect  ab- 
solutely correct  measures  of  any  element,  but  are  satisfied  if^uniformity 
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is  attained,  even  if  slight  constant  errors  remain;  but  in  rainfall  measii  res 
even  nniformity  has  never  yet  been  obtained.  Thus  the  new  reorganiza- 
tion of  the  official  stations  in  Bavaria  in  1878  has  been  productive  of  aa 
abrupt  change  in  the  rainfall  records,  due  to  improved  instruments  and 
exposures,  by  virtue  of  which  some  stations  record  twice  as  much  rain 
and  others  only  t  wo  thirds  as  much  as  they  formerly  did.  It  is  correctly 
concluded  on  the  basis  of  several  investigations  (Bache,  Symons,  Jevons, . 
&c.)  that  the  greater  part  of  this  irregularity  is  due  to  the  wind  and  its  in- 
fluence either  on  local  distribution  or  on  the  instrument  and  its  exposure.  • 
To  obviate  this  latter,  rain-gauges  have  been  established  in  pits  or  hol- 
lows, so  that  their  apertures  are  protected  from  severe  wind,  but  none  of 
these  are  appropriate  for  the  measur  em  ent  of  snow,  which  is  easily  whirled 
out  of  the  gauge  unless  the  latter  is  furnished  with  a  conical  rim;  but  in 
any  case,  however,  the  measurement  of  the  snow  is  not  of  so  great  import- 
ance, because  it  hardly  forms  one-eighth  of  the  rainfall.  [This  latter,  which 
is  true  for  most  civilized  countries,  is,  of  course,  not  quite  true  for  some 
regions  in  which  meteorology  has  an  especial  interest,  namely,  the  ex- 
treme north  and  south  temperate  and  polar  regions  and  those  in  which 
glaciers  have  a  tendency  to  form.]  Lang's  views  as  to  the  proper  form 
of  a  rain  and  snow  gauge  were  originally  about  as  follows:  A  conical  ad- 
dition as  a  cap  to  the  gauge  will  give  the  wind  that  blows  along  its  sur- 
face an  upward  tendency,  depending  upon  the  strength  of  the  wind,  the 
size  and  inclination  of  the  conical  surface;  the  air  thus  forced  up  will 
carry  with  it  a  definite  zone  of  particles,  which  will  depend  upon  tbe 
strength  of  the  wind  and  the  size  of  the  surface.  Since  now,  for  gauges 
whose  mouihs  have  different  sizes  and  are  furnished  with  the  conical 
caps,  the  sloping  surface  of  the  latter  increases  as  the  diameter,  but  the 
catching  surface  as  the  square  of  the  diameter,  it  is  evident  that  by 
reason  of  this  conical  cap  the  ascending  air  currents  will  be  of  more  im- 
portance in  proportion  to  the  ratio  between  the  surface  of  the  cone  and 
the  mouth,  that  is  to  say,  in  proportion  as  the  gauge  is  of  smaller  dimen- 
sions, for  the  current  carries  away  from  the  mouth  the  suspended  drops 
of  rain  or  flakes  of  snow.  This  source  of  error  is  unavoidable,  but  by  a 
proper  selection  of  ratios  can  be  made  very  small.  Lang  has,  therefore, 
chosen  the  following  four  forms  for  experimental  comparisons: 

1.  Of  the  same  form  as  that  used  at  the  Bavarian  stations  since  1878, 
namely,  a  cylinder  about  40  centiraetets  diameter,  surmounted  by  a 
cone  whose  vertical  angle  is  about  60^,  and  so  truncated  that  the  aper- 
ture or  mouth  of  the  gauge  has  a  diameter  25.2  centimeters,  or  an  area 
of  2V  of  a  square  meter. 

2.  A  similar  gauge  whose  cylinder  has  about  20  centimeters  diameter, 
and  whose  cap  has  an  aperture  of  16  centimeters,  or  -^  of  a  square 
meter. 

3.  A  gauge  similar  to  No.  1  and  cylinder  of  the  same  size,  but  with  a 
conical  cap  *  truncated  that  the  mouth  has  a  diameter  16  centimeters, 
namely,  the  same  size  as  the  mouth  of  No.  2. 
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4.  A  simple  cylindrical  gauge  25.2  aperture,  or  -^  square  meter, 
which,  of  course,  having  no  conical  surface,  should  give  results  free  from 
any  error  the  latter  may  introduce. 

This  latter  proved  wholly  unreliable  in  drifting  snow ;  the  comparison, 
therefore,  between  these  as  snow-gauges  was  given  up  for  the  present, 
but  as  regards  rainfall  during  the  summer  months  the  following  results 
are  expressed  in  percentage  of  the  catch  given  by  No.  1,  namely :  l^o,  1, 
100 ;  No.  2,  97.6  J  No.  3,  95  5  No.  4,  99.  The  small  catch  of  No.  3  may  be 
due  partly  to  the  general  poor  results  given  by  small  apertures,  but  if  pre- 
vious hypotheses  were  correct  must  also  be  partly  due  to  the  increased 
ratio  between  the  inclined  conical  surface  and  the  aperture  of  the  gauge. 
These  two  results,  however,  suggest  that  so  far  as  the  heavier  rainfall  of 
the  year  is  concerned  one  need  not  be  very  anxious  about  the  instruments, 
provided  they  are  not  too  small ;  the  more  important  question  will  be  as 
to  the  proper  exposure  of  the  gauges  and  radical  differences  in  the  struct- 
ure or  shai)e8  of  the  gauges.  At  Miinich  the  gauges  of  the  Central 
Meteorological  Station',  and  that  at  the  Observatory  of  BogcDhausen 
2.7  kilometers  apart,  on  the  average  of  several  years,  with  comparable 
instruments  of  this  same  pattern,  show  that  8.6  per  cent,  less  precipita- 
tion fell  on  the  right  than  on  the  left  bank  of  the  river  Isar,  while  for  a 
period  of  nine  months  of  special  comparative  observations  16  per  cent, 
less  fell  on  the  right  than  on  the  left  side.  Special  observations  are  now 
being  made  in  this  region  at  three  other  stations,  namely,  on  the  roof 
of  one  of  the  public  buildings  of  the  city  and  on  the  grounds  of  two  of 
the  observatory  buildings.  The  differences  between  the  records  are  such 
that  at  least  live  stations  would  seem  necessary  if  we  would  have  a  cor- 
rect result  as  to  the  distribution  of  rain  over  a  space  of  one  English  mile 
square,  or  at  the  rate  of  3,500  stations  for  one  division  of  Bavaria.  We 
must  conclude,  then,  that  meteorology  will  profit  least  of  all  by  the  ordi- 
nary rainfall  measurements,  although  for  hydrography  and  engineering 
they  are  very  important.    (Z>.  M.  Z.j  i,  p.  431.) 

145.  G.  J.  Syraons,  in  the  British  Rainfall  for  1880,  gives  a  collation 
of  results  as  to  the  effect  of  elevation  above  the  ground  upon  the  quan- 
tity of  rain  caught  by  the  rain-gauge.  The  following  table  shows  the 
percentage  of  the  upper  gauge  as  compared  with  the  amount  caught  by 
a  gauge  at  the  surface  of  the  ground: 


station. 

Altitude 
oftbe 
gauge. 

Per- 
centage. 

Boston.-.--- .- -- -- - 

Feet. 

2«0 

213 

174 

160 

151 

112 

99 

90 

89 

87 

67 

53 

York 

60 

Derby              

86 

Cbester*     

70 

W^cstiniiiBtOT               - .... ... -. 

54 

Oxford                     

61 
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We  see  from  this  that  in  general  the  average  of  64  per  cent,  will  rep 
resent  all  these  observations  with  eqnal  accuracy,  and  that  there  is  nosen- 
sible  diminution  in  the  quantity  of  rain  from  67  up  to  260 feet  above  the 
earth's  surface.  It  is  also  well  known  that  there  is  only  a  slight  per 
centage  of  increase  in  the  velocity  of  the  wind  as  we  go  from  67  up  to  260 
feet,  and  the  conclusion  drawn  from  other  observations  is,  therefore, 
corroborated  by  this  present  table,  according  to  which  the  rapid  dimi- 
nution of  rain  caught  by  gauges  whose  altitudes  are  between  zeroand  60 
feet  is  due  almost  wholly  to  the  increase  of  the  wind  at  the  high  alti- 
tudes. The  large  deviations  from  average  results  shown  by  different 
gauges,  even  at  the  same  altitude,  depend  upon  the  shape  of  the  rain- 
gauge  and  its  location,  and  especially  upon  the  configuration  of  those 
parts  of  the  building  that  are  near  it.    {Z.  0.  O.  Jf.,  xvii,  p.  294.) 

[The  results  given  by  Bornstein  (§143)  show  that  this  injurious  effect 
of  altitude  is  almost  wholly  neutralized  by  Cipher's  improvement.] 

146.  Capt.C.  Rung,  of  Copenhagen,  describes  a  form  of  self-registering 
rain-gauge  which  he  calls  the  sine  balance,  wherein  the  weight  of  the 
water  is  balanced  by  a  heavy  lever  arm ;  the  water  acts  on  a  constant 
leverage,  and  the  weight  on  a  variable  one  the  sine  of  whose  angular 
variations  is  proportional  to  the  weight,  and  is  recorded  upon  an  end- 
less  sheet  of  paper.  The  same  principle  applies  to  the  record  of  evapo- 
ration, the  growth  of  plants,  &c.  The  cost  of  this  ombrogrq.ph,  as 
manufactured  by  Kemp  &  Lauritzen  in  Copenhagen,  is  about  $75.  (Z>. 
itf.  Z.,i,  p.  461.) 

147.  Dr.  Maurer  describes  a  form  of  self-registering  rain-gauge  which 
preserves  a  continuous  record  of  the  rainfall  and  the  time;  it  is  manu- 
factured by  Hottinger,  of  Zurich,  and  has  already  been  extensively  in- 
troduced by  Austrian,  Roumanian,  and  other  meteorological  services. 
{Z.  0.  O.  M.y  XIX,  p.  180.) 

148.  Dr.  Assmann,  of  Magdeburg,  has  established  a  station  upon  the 
Brocken,  where  he  has  erected  a  self-recording  rain-gauge,  which  ap- 
parently runs  without  trouble  throughout  the  whole  winter  ,•  the  snow 
caught  therein  is  melted  by  the  heat  from  the  chimney,  and  immedi- 
ately flows  to  the  measuring  apparatus  in  the  room  below,  thereby  avoid- 
ing the  great  loss  that  occurs  when  strong  winds  blow.  The  rain-gauge 
is  surrounded  by  a  large  shield  of  wire  net  work,  as  suggested  by  Nipher. 
The  experiments  have  shown  that  snow  at  a  temperature  of — 6°  centi-  . 
grade,  on  being  thrown  into  the  gauge, was  within  6  seconds  collected 
within  the  room  below,  as  warm  water  at  a  temperature  of  IQo.  An 
apparatus  for  the  measurement  of  the  quantity  of  frost  formation  that 
accumulates  on  every  exposed  surface  is  described  as  follows :  Two  iron 
rods,  1  meter  high,  have  at  their  lower  ends  a  wide-open  flask,  into 
which  flows  the  water  which  may  result  from  any  melting  due  to  the 
sun's  heat.  One  of  these  rods  and  flasks  is  exposed  at  the  moment 
when  the  other  is  taken  in ;  when  brought  in  all  the  frost  upon  the  rod 
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is  melted  and  added  to  that  which  had  been  caught  in  the  fiask.   (Z.  0. 
0.  M.y  xvin,  p.  ^.) 

149.  Dr.  W.  Zenker  states  that  after  using  for  many  years  a  method  of 
determining  the  heights  of  clouds,  which  afterwards  developed  what  is 
known  as  Braun's  nephoskope,  he  then  devised  a  method  for  photograph- 
ing the  clouds,  which,  however,  he  was  not  able  to  put  in  practice  until 
1882,  and  wiith  his  present  experience  he  is  able  to  describe  an  arrange- 
ment which  he  thinks  will  be  thoroughly  satisfactory,  and  which  is 
about  as  follows :  Two  or  three  photographic  cameras  of  the  same  focal 
length  are  needed,  two  of  which  are  placed  on  the  ends  of  a  base  line,  their 
axes  parallel  to  each  other,  directed  toward  the  cloud,  and  simultaneously 
exposed  and  closed.  His  own  apparatus  has  the  focal  length  0.5  meter, 
the  objective  being  an  achromatic  telescope  lens,  the  sensitive  plate 
being  set  at  the  chemical  focus  for  parallel  rays.  The  plates  are  gelatine 
dry  plates ;  the  simultaneous  opening  and  closing  of  the  apparatus  must 
be  obtained  by  electric  contact,  so  that  only  a  momentary  exposure  will 
be  made ;  a  third  camera,  stationed  alongside  of  these  two  and  parallel 
to  them,  can  be  exposed  ten  seconds  later.  By  this  third  photograph 
the  movements  and  changes  in  the  clouds  can  be  determined.  We  can 
also  obtain  this  third  photograph  by  a  second  exposure  of  either  one  of 
the  first  two  cameras,  which  method  has  the  advantage  of  being  inde- 
pendent of  the  adjustment  of  the  two  axes.  The  distance  of  the  two 
cameras  from  each  other  may  ordinarily  be  100  meters.  There  are  three 
methods  of  pointing  the  cameras,  each  of  which  has  its  advantages :  (1) 
if  they  are  pointed  towards  the  zenith  we  have  the  best  position  for 
determining  the  height  of  the  clouds,  while  the  direction  and  velocity 
of  movement  are  determined  directly  without  computation;  the  direc- 
tion of  the  four  principal  points  of  the  compass  can  be  photographed 
upon  the  plate  by  the  shadows  of  wires  placed  immediately  above  it; 
(2)  pointing  the  camera  towards  the  sun:  this  has  the  great  advantage 
that  we  can  utilize  the  picture  of  the  sun's  disk  to  obtain  the  direction 
or  the  parallelism  of  two  directions  with  greatest  safety ;  measurement 
from  the  sun  to  the  cloud  gives  us  the  parallax  of  the  cloud  to  a  minute 
of  arc;  (3) .pointing  the  camera  toward  the  horizon:  this  has  the  ad- 
vantage that  the  clouds  are  photographed  in  vertical  section,  and, 
moreover,  there  is  no  danger  that  any  cloud  feature  appearing  in  one 
photograph  will  be  obscured  in  the  other  by  intervening  portions  of  the 
same  or  other  clouds ;  but  this  advantage  is  balanced  by  the  fact  that 
the  distance  of  the  clouds  in  the  horizon  is  always  great,  and  the  base 
line  of  100  meters  must  be  proportionately  increased ;  an  error  in  the 
direction  of  the  axes  of  the  cameras  is  therefore  here  of  greater  impor- 
tance, and  to  counteract  this  it  is  important  to  photograph  on  the 
same  plate  some  distant  object  (e.  ^.,  a  church  spire),  from  which  as  a 
base  the  horizontal  and  vertical  angular  measurements  can  be  made. 
Zenker  states  that  we  can  thus  follow  in  the  cirrus  clouds  the  sinking, 
step  by  step,  of  the  upper  warm  and  moist  current  of  air ;  the  rising  of 


Digiti 


zed  by  Google 


300  SCIENTIFIC   RECORD   FOR   1884 

the  cumulus  clouds  by  flay  and  their  sinkiug  by  night;  the  true  form 
of  the  thunder  clouds  and  their  method  of  growth,  nnd  the  locus  within 
the  cloud  where  the  lightning  is  developed.    {D.  M.  Z.,  i,  p.  4.) 

160.  I  It  seems  strange  that  the  numerons  suggestions  made  in  Eng- 
land, Germany,  and  America  for  many  years  past  as  to  the  use  of  pho- 
tography for  determining  the  height  of  clouds  should  as  yet  have  been 
earnestly  taken  up  by  only  one  person,  Mr.  W.  Abney,  who,  in  Septem- 
ber, 1883,  began  active  work  on  this  subject  at  Kew.  A  beginning  in 
this  direction  was  made  in  1871  by  the  Signal  Office,  and  we  are  now 
promised  that  good  work  will  be  done  by  the  photographers  of  the 
TJ.  S.  Geological  Survey.] 

151.  A.  Richter  proposes  to  determine  the  altitudes  of  clouds  and 
their  true  velocity  from  observations  made  by  two  observers  at  quite  a 
distance  apart  vertically  instead  of  horizontally.  This  method  is  espe- 
cially applicable  to  mountain  regions  and  to  those  who  have  access  to 
very  tall  towers.    (2>.  M.  Z.,  i,  p.  166.). 

152.  Various  forms  of  sound  radiometers  were  described  by  Dworak 
to  the  Berlin  Physical  Society  in  March,  1884.  [Either  by  these  or  by- 
means  of  Edison's  phouautograph  we  may  still  hope  to  obtain  some 
method  of  measurement  of  the  intensity  of  thunder.  The  gradual  dying 
away  of  thunder  and  of  the  rolling  noise  frequently  likened  to  an  explo- 
sion emanating  from  a  bright  meteor  can  give  us  some  information  as 
to  the  condition  of  the  atmosphere  at  high  regions.]  {Nature,  xxix, 
p.  363.) 

153.  J.  H.  Gladstone,  as  a  member  of  the  Commission  for  Light- Houses 
and  Marine  Signals,  has  expressed  the  necessity  and  possibility  of  estab- 
lishing some  standard  for  the  measurement  of  the  density  of  fog.  His 
observations  show  that  only  spots  or  streaks  of  country  are  covered  at 
any  one  time  with  dense  fog ;  that  the  fog  is  much  more  uniform  over 
the  sea  than  over  the  land,  and  that  its  geographical  distribution  is 
very  irregular.  Usually  only  a  small  portion  of  Great  Britain  is  affected 
at  any  one  time;  the  foggiest  months  arc  January  and  June  5  November 
is  the  foggy  month  for  London,  but  not  so  for  the  rest  of  England.  The 
foggiest  portion  of  the  coast  is  the  southern  point  of  the  Hebrides,  and 
fog  especially  occurs  where  the  wind  from  the  sea  is  turned  upwards  by 
striking  hills  and  cliffs.  Hitherto  the  observers  have  simply  distin- 
guished between  mist,  fog,  and  heavy  fog.  Gladstone  urges  that  the 
record  should  be  made  more  accurate,  using  Cunningham^s  [)roposition, 
namely  :  a  staff  placed  at  100  yards  distance  in  front  of  a  painted  red 
circle,  and  becoming  invisible,  requires  the  entry  of  the  word  "fog." 
Symous  proposes  a  substitute,  as  follows :  A  series  of  5  screens,  each 
of  black  and  white  stripes,  screen  No.  5  having  broad  stripes,  and  No. 
1  narrow  ones.  The  fogs  to  be  recorded  as  of  intensity  from  1  to  5 
according  to  the  visibility  or  invisibility  of  these  screens.  At  night- 
time the  screens  are  to  be  illuminated  by  r  lamp  from  behind,  all  being 
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placed  upon  an  axis  and  at  a  uniform  distance  of  20  yards  from  the  ob- 
server.   (Z.  0.  G.  M.J  "xvin,  p.  237.) 

164.  G.  M.  Whipple,  of  Kew,  proposes  to  apply  Sir  Francis  Galton's 
method  of  composite  portraiture  to  the  study  of  meteorological  observa- 
tions. Thus,  by  selecting  a  large  number  of  typical  storm-charts  and 
superposing  their  prominent  features  upon  one  chart,  we  may  finally 
obtain  a  tracing  that  may  be  considered  as  an  average  normal  presenta- 
tion of  facts.  [This  idea  of  saving  the  labor  of  numerical  compilations 
has  been  independently  applied  to  the  same  study  by  W.  M.  Davis,  of 
Cambridge,  Mass.,  who  has  thus  thrown  upon  one  chart  the  results  of 
a  large  number  of  observations  bearing  upon  tornadoes.] 

155.  Prof.  K.  Weihrauch,  of  Dorpat,  has  studied  the  proper  method  of 
taking  the  arithmetical  mean  of  a  series  of  values  of  the  relative  hu- 
midity. The  arithmetical  mean  is  always  proper  when  the  quantity  is 
directly  measured  and  has  no  algebraic  connection  with  other  objects  of 
observation  ;  this  is  true  of  temperature,  absolute  humidity,  pressure, 
&c.  But  the  relative  humidity  is  the  ratio  of  two  numbers,  and  the 
average  value  of  these  ratios  is  not  the  same  as  the  ratio  of  the  average 
values.  The  numerators  and  denominators  of  the  fractions  that  consti- 
tute relative  humidities  have  each  regular  diurnal  periods,  and  the  diur- 
nal periodicity  of  the  relative  humidity  is  therefore  a  complicated  func- 
tion, of  the  other  two.  The  true  average  humidity  for  the  day  can  only 
be  found  by  knowing  the  true  average  temperature  of  the  air  and  abso- 
lute humidity,  and  it  will  dlfter  therefore  from  the  simple  average  of  a 
few  observed  relative  humidities.  In  general  Weihrauch  finds  that  the 
true  relative  humidity  is  less  than  the  arithmetical  average,  and  the 
true  amplitude  greater  than  the  arithmetical  difference.  He  shows  that 
it  is  necessary  for  us  to  give  up  taking  the  arithmetical  mean  relative 
humidity  on  account  of  systematic  errors,  which  all  lie  in  one  direction. 
We  must  undertake  a  slightly  greater  labor,  namely,  the  addition  of  the 
maximum  vapor  tension  to  each  table  of  daily  temperatures,  with  which 
data  the  true  mean  humidity  can  easily  be  calculated  by  the  method 
which  he  gives.  The  hourly,  daily,  monthly,  and  yearly  mean  maxi- 
mum vapor  tension  should  also  be  computed  for  sake  gf  the  convenience 
with  which  we  then  compute  the  true  average  for  long  periods.  (Z.  0. 
G.  M.  XIX,  p.  265.) 

156.  [Prompted  by  the  many  troubles  which  beset  the  use  of  relative 
humidities,  and  on  account  of  the  decided  direct  advantage  of  usiug 
the  dew-point  in  the  prediction  of  frosts,  rain,  snow,  fog,  &c.,  the  Sig- 
nal Office  has  for  some  years  introduced  this  latter  datum  into  its  sta- 
tistical tables  and  daily  weather  maps.  As  the  dew-point  is  a  matter 
of  direct  observation,  and  has  no  necessary  relation  to  temperature,  its 
mean  value  can  be  taken  without  incurring  the  objections  urged  by 
Weihrauch  against  the  relative  humidity.  If,  however,  we  desire  to 
compute  the  mean  absolute  or  relative  vapor  tension  from  the  monthly 
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average  dew-point,  we  mast  add  the  maximam  and  tninimam  valnes  for 
use  in  a  method  similar  to  that  which  he  has  pointed  oat.] 

167.  F.  Brk,  from  a  stady  of  thirty-three  years'  self-registered  tem- 
peratures at  Manich  and  a  discassion  of  the  theories  of  Weilenmann 
and  his  predecessors,  finds  that  the  best  combination  of  three  daily 
observations  of  temperature  is  J  (7  A.  M.  -f  2  p.  m.  +  2  x  9  p.  m.),  and 
that  almost  the  same  accuracy  is  attained  by  the  following  combination : 
J  (8  A.  M.  -f  2  p.  M.  -f  2  X  10  p.  M.).  If  three  observations  must  be  com- 
bined into  a  simple  arithmetical  mean,  then  the  best  combinations  are 
as  follows :  J  (6  A.  M.  -f  2  P.  M.  -f  10  P.  M.)  and  J  (7  a.  m.  +  2  p.  m.  + 
10  p.  M.).  Numerous  other  combinations  are  examined  by  Brk  and 
their  advantages  discussed.    (Z.  0.  G.  M.j  xix,  p.  254.) 

168.  Prof.  K.  Weihrauch  states  that  the  principal  objection  to  the 
use  of  the  four  components  of  the  wind — ^north,  south,  east,  and  west — 
as  measured  in  some  anemometers,  in  place  of  the  total  velocity  and 
the  direction,  is  said  to  be,  that  by  it  the  mean  velocity  and  direction 
and  the  velocity  of  individual  directions  as  well  as  the  mean  value  of 
wind  force,  irrespective  of  direction,  cannot  be  given.  He  then  proves 
that  this  objection  is  a  mistake,  at  least  so  far  as  regards  the  arithmet- 
ical mean  velocity,  which  can  be  found  from  the  sum  of  the  four  com- 
ponents by  simply  multiplying  it  by  the  factor  j.    The  denominator  4 

is,  however,  rather  small,  and  the  figure  5  will  apparently  do  better. 
(D.  M.  Z.,  I,  p.  291.) 

169.  Jamin,  of  Paris,  proposes  that  meteorologists,  instead!  of  the  rela- 
tive humidity,  shall  introduce  the  quotient  found  by  dividing  the  weiglit 
of  the  moisture  by  the  weight  of  the  dry  air  actually  found  in  the  same 
volume  J  that  is  to  say,  for  ^  substitute  g^.   (j^.  o.  G.  M.j  xix.,  p.  408.) 

160.  [This  proposition  seems  not  yet  to  have  found  very  hearty  accord- 
ance. Apparently  J^amin  desires  by  this  substitution  to  obtain  figures 
that  will  express  both  the  quantity  of  moisture  in  the  air  and  its  relation 
to  the  quantity  required  for  saturation.  As  he  expresses  it,  the  new  ratio 
gives  us  the  hygrometric  constitution  of  the  air,  and  shows  the  changes 
that  are  brought  about  by  diurnal  and  annual  variations  at  different 
altitudes  and  latitudes.  It  would  seem  that  if  the  absolute  quantity  of 
moisture  in  the  air  is  really  desired  it  would  be  simpler  to  publish  it 
directly  in  the  shape  of  the  weight  or  tension  of  the  aqueous  vapor 
alongside  of  the  ordinary  percentage  of  relative  humidity,  a«  is  in  fact 
frequently  done.  Simplest  of  all  in  our  estimation  is  it  to  publish  the 
temperature  of  the  air  and  the  temperature  of  the  dew-point,  leaving  it 
to  the  climatologist  to  deduce  such  phenomena  as  most  affect  vegeta- 
tion and  animal  life,  and  to  the  physical  meteorologist  to  deduce  such 
additional  data  as  he  may  desire.  The  daily  prediction  of  the  dew-point 
18  as  practicable  and  desirable  as  that  of  temperature  j  it  is  to  be  hoped 
that  the  direct  determination  of  the  dew-point  may  soon  be  made  prac- 
ticable for  all  observers,] 
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IV. — (a)  Constitution  of  the  atmosphbbb;  (b)  Gbnebal  physical 

PBOPEBTIES  OP  THE  ATMOSPHEEE,  THE  OCEAN,  THE  LAND. 

161.  E.  Eogovski  offers  to  the  Journal  of  the  Eussian  Chemical  and 
Physical  Society  a  mathematical  and  physical  study  on  the  structure  of 
the  atmosphere.  He  thinks  that  the  ordinary  formulae  can  be  used  up  to 
10,000  meters,  but  above  that  the  constitution  varies  with  the  height, 
the  proportion  of  oxygen  diminishing,  and  at  the  height  of  1,000  kilo- 
meters the  density  is  nearly  zero.    (Nature^  xxx,  p.  118.) 

162.  A.  L6vy,  of  the  observatory  at  Montsouris,  has  conducted  a  daily 
series  of  observations  on  the  chemical  constituents  of  the  atmosphe  , 
of  which  Prof.  E.  WoUny  gives  a  brief  summary  : 

1.  Ozone. — The  average  weight  in  milligrams  per  100  cubic  meters  is 
1.9  for  1877  ;  1.5  for  1878;  0.8  for  1879 ;  0.6  for  1880.  The  quantity  of 
ozone  with  southerly  winds  is  very  large;  that  with  northwest  to  north- 
east winds,  quite  small. 

2.  Ammonia. — The  average  quantity  of  ammonia  in  milligrams  per 
100  cubic  feet  is  as  follows:  3.2  for  1877;  1.8  for  1878;  2.1  for  1879; 
1.8  for  1880.  The  quantity  of  ammonia  in  the  warmer  half  of  the  year 
is  sensibly  greater  than  in  the  colder  half.  It  also  varies  very  much  in 
different  localities  near  the  observatory. 

3.  Organic  nitrogenous  substances. — The  average  quantity  was  0.6 
milligram  per  100  cubic  meters.  The  deviations  therefrom  were  too 
small  to  recognize  any  material  changes. 

4.  Carbonic  acid  gas. — The  average  for  the  whole  period  was  30.2 
liters  per  100  cubic  meters.  The  variations  in  the  quantity  of  carbonic 
acid  are  quite  considerable,  but  probably  no  more  than  in  similar  meas- 
urements by  other  observers.    {Z.  0.  O.  M.,  xviii,  p.  380.) 

163.  Muntz  and  Aubin  have  invented  a  very  accurate  method  of  de- 
termining the  quantity  of  carbonic  gas  in  the  atmosphere,  and  have 
taken  a  series  of  determinations  at  the  summit  of  the  Pic  du  Midi,  at  a 
height  of  2,877  meters.  They  And  that  the  average  at  this  altitude  is 
2.86  parts  in  10,000  by  volume,  and  at  intermediate  altitudes  they  ob- 
tain the  same  result,  showing  that  the  gas  is  uniformly  distributed 
throughout  the  atmosphere.    (Z.  0.  O.  M.j  xvii,  p.  256.) 

184.  Miintz  and  Aubin  have  presented  to  the  Paris  Academy  of 
Sciences  the  results  of  observations  made  on  a  uniform  plan  under 
their  directions  in  various  parts  of  the  world  on  the  quantity  of  car- 
bonic gas  in  the  air.  Their  method  consisted  generally  in  making  care- 
ful analyses  at  the  seven  stations  occupied  by  the  French  expeditions 
for  the  observation  of  the  transit  of  Venus ;  they  also  secured  from 
each  station  a  series  of  glass  vessels  filled  with  samples  of  the  air,  all 
of  which  were  analyzed  at  Paris  by  the  authors.  It  is  easily  seen  that 
the  proportion  of  carbonic  gas  is  not  very  different  at  these  stations  and 
at  Paris,  and  that  the  variations  everywhere  depend  on  the  condition 
of  the  sky  and  the  velocity  of  the  wind ;  the  general  mean  is  2,78  in 
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10,000  parts  of  air,  which  is  somewhat  smaller  than  has  been  found  for 
France  and  the  snmmits  of  moantains  in  France,  so  that  they  conclude 
that  the  general  mean  valae  of  the  carbonic  acid  in  the  whole  atmos- 
phere is  somewhat  smaller  than  had  hitherto  been  assumed  from  obser- 
vations in  Europe.    {Z.  0.  O.  Jf .,  xviii,  p.  473.) 

165.  MtLntz  and  Aubin  have  studied  the  observations  made  by  the 
French  International  Expedition  to  Cape  Horn  with  reference  to  the 
quantity  of  carbonic  gas  in  the  air.  They  desired  to  test  the  theory  of 
Schlossing,  according  to  which  there  should  be  less  CO2  in  the  southern 
hemisphere  because  of  its  absorption  by  the  cold  ocean  water.  The  re- 
sults of  the  observations  which  were  made  by  Dr.  Hyades  have  con- 
vinced Miintz  and  Aubin  that  the  mean  value  2.56  in  10,000  for  the 
southern  hemisphere,  as  compared  with  2.84  for  the  northern  hemisphere, 
confirms  Schlossing's  theory.  They  also  find  that  the  mean  of  the  meas- 
ures taken  at  night-time  is  slightly  less  than  the  average  for  the  day- 
time, which  agrees  with  the  theory  requiring  the  colder  waters  to  absorb 
more  of  the  gas.  This  view  is  confirmed  by  grouping  the  measurements 
according  to  the  observed  temperature,  from  which  they  find  the  aver- 
age 2.530  parts  of  CO2  for  temperatures  lower  than  5°,  and  2.598  for 
temperatures  above  6°.    (Z,  0.  G.  -3f.,  xix,  p.  462.) 

166.  A.  Woeikof  remarks  upon  some  desultory  observations  of  Pro- 
fessor Tyndall  that  these  do  not  demonstrate  the  transparency  of 
dry  air  to  radiant  heat;  on  the  other  hand,  his  exposed  thermome- 
ters over  the  snow  must  have  fallen  into  a  lower  temperature,  because 
the  snow  itself  possesses  a  great  radiating  power,  and  is,  moreover,  a 
poor  conductor.  That  aqueous  vapor  must  exert  some  influence  on  the 
absorption  of  ra<Uation  will  be  admitted  by  all;  the  opponents  of  Pro- 
fessor Tyndall  for  these  many  years  past  have  simply  affirmed  that  its 
influence  is  by  no  means  so  large  as  Tyndall  claims.  {Z.  0.  G.  M., 
XVIII,  p.  275.) 

167.  A.  Woeikof  also  shows  that  Tyndall's  views  are  inconsistent  with, 
well-established  meteorological  facts  in  dry  climates.  (Nature^  xxvii, 
p.  460.) 

168.  J.  M.  Pemter  comments  on  Professor  TyndalPs  recent  renewal 
of  his  conviction  as  to  the  extreme  efficacy  of  aqueous  vapor  in  absorb- 
ing radiant  heat,  and  makes  the  following  points : 

1.  Langley's  measurements  and  Abney's  demonstration  that  the  vapor 
in  the  atmosphere  does  not  exert  upon  the  dark  heat  rays  the  absorbing 
power  that  Tyndall  thinks,  that  on  the  contrary  the  bright  part  of  the 
spectrum  experiences  the  greatest  absorption.  Abney's,  Festing's,  and 
Becquerel's  photographs  of  the  solar  spectrum  give  the  direct  demon- 
stration that  it  is  fluid  and  not  gaseous  water  that  exert  a  sensible 
absorption  on  the  ultra-red. 

2.  Tyndall's  idea  that  the  aqueous  vapor  prevents  loss  of  heat  by 
radiation  from  the  earth's  surface  is  completely  answered  by  other 
explanations  of  the  same  phenomena. 

3.  With  reference  to  the  elegant  experiment  of  Tyndall's  with  the 
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radiophone,  it  has  been  shown  by  Maccalaco  and  Giimaldi  that  the 
glass  surface  itself  is  the  cause  of  the  phenomena  and  not  the  interme- 
diate moist  air. 

Although  the  question  whether  the  aqueoas  vapor  absorbs  dark  heat 
rays  is  now  decided  in  the  negative,  still  many  questions  remain  for  the 
meteorologists  with  reference  to  the  absorption  of  the  solar  rays  in  tbe 
atmosphere,  especially  such  new  questions  as  the  following :  How  is  it 
with  the  absorption  of  bright  rays  by  the  atmospheric  vapor  ?  What  is 
the  normal  atmospheric  absorption,  when  there  is  no  fluid  water  sus- 
pended in  the  air  ?  How  great  is  the  influence  of  the  vapor  for  different 
atmospheric  conditions  ?  What  part  is  played  by  carbonic  acid  gas, 
and  what  by  the  suspended  solid  impurities  called  dust  ?  AW  these 
questions  await  their  solution,  and  can  only  then  be  brought  to  a  satis- 
factory solution  when  in  some  favorable  climate  simultaneous  observa- 
tions are  made  like  Langley's  and  Abney's  during  a  long  period  of  time 
at  a  summit  and  base  station.  Why  should  not  this  be  a  proper  work 
for  the  new  observatory  upon  Mount  Etna  with  Catania  for  a  correspond- 
ing station  I 

169.  [It  is  proper  here  to  remark  that  in  view  of  the  probable 
future  importance  of  this  class  of  observations,  and  at  the  sugges- 
tion of  Professor  Langley,  the  region  surrounding  Mount  Whitney  in 
California  has  been  set  apart  as  a  public  reservation  and  assigned  to 
the  Chief  Signal  Officer  of  the  Army  for  his  use ;  it  is  probable  that  it 
will  be  occupied  as  a  special  signal  station  at  some  time  in  the  future.] 
(Z.  0.  G.  if.,  XVIII,  p.  277.) 

170.  The  Daily  Weather  Keport  of  the  London  Meteorological  Office 
for  October  1, 1884,  states  that  observations  made  by  navigators  crossing 
the  Atlantic,  on  the  temperature  of  the  ocean  surface  water  between 
Great  Britain  and  ^Newfoundland,  show  that  during  thesummer  of  1884: 
the  ocean  temperature  in  the  course  of  the  Gulf  Stream  was  abnormally 
high,  namely,  geueral  average  of  3^  in  June  and  l^.S  in  July  above  the 
normal.    {Nature,  xxx,  p.  545.) 

171.  The  Hydrographic  Office  of  the  United  States  Kavy  publishes 
.monthly  charts  of  ocean  currents,  ice,  wrecks,  &c.,  showing  the  latest 

information,  as  also  the  prevalent  normal  condition.  This  is  a  very 
valuable  contribution  to  both  navigators  and  students  of  the  ocean. 

172.  Dr.  O.  Pettersson,  as  a  part  of  the  report  of  the  Norwegian  North . 
Sea  Expedition,  investigates  the  constitution  and  properties  of  sea- 
water  and  seaice.  He  finds  the  ice  frozen  out  of  sea-water  to  be  not 
necessarily  pure,  but  a  compound  of  the  cryohydrates  discovered  by 
Professor  Guthrie;  the  sea- water  ice  is  rich  in  the  sulphates,  and  the 
remaining  brine  richer  in  chlorides.  The  Ment  heat  developed  by  the 
freezing  of  sea- water  is  extraordinarily  inferior  to  that  of  pure  water; 
the  contraction  of  sea- water  ice  with  heat,  as  the  melting  point  is  being 
reached,  becomes  more  marked  the  greater  the  quantity  of  salt  in  the 
ice.    {Nature,  xxvn,  p.  418.) 
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y. — (a)  SOLAB  RADIATION  AND  ATMOSPHERIC  ABSORPTION ;   (b)  TEM- 
PERATURE OF  THE  AIR,  THE  WATER,  AND  TJIE  GROUND. 

,  173.  Hirn  proposes  an  apparatus  for  determining  the  total  absolute 
amount  of  solar  heat  on  the  principle  of  the  surface  condenser  of  the 
steam  engine,  namely,  a  saturated  vapor  contained  within  a  closed  re- 
ceiver has  the  tension  corresponding  to  that  for  the  lowest  temperature 
of  any  part  of  the  walls  of  the  receiver.  Hirn  fills  a  copper  cylinder 
with  bisulphide  of  carbon,  the  evaporation  of  which  by  solar  heat  fills 
a  space  within  which  is  a  cooling  surface ;  the  liquid  cooled  upon  this 
flows  into  a  receiver  and  is  measured.    {Z.  0.  G.  if.,  xix,  p.  548.) 

174.  Prof.  Balfour  Stewart,  secretary.of  the  committee  appointed  by 
the  British  Association  for  the  Advancement  of  Science  to  consider  the 
best  methods  of  recording  the  direct  intensity  of  solar  radiation,  re- 
ported at  the  Montreal  meeting  in  1884  that  the  committee  has  chiefly 
devoted  its  attention  to  the  subject  of  a  self-recording  actinometer.  It 
was  suggested  that  a'  modification  of  Stewart's  actinometer  might  be 
adapted  to  self-registration  by  taking  for  the  quantity  to  be  observed, 
not  the  rise  of  temperature  of  the  inclosed  thermometer  after  exposure 
for  a  given  time,  but  the  excess  of  its  temperature  when  continuously 
exposed  over  the  temperature  of  the  envelope.  Professor  Stokes  showed 
that  in  such  a  static  method  the  inclosure  should  be  of  such  a  nature  as 
to  change  its  temperature  very  slowly,  and  that  the  various  portions  of 
the  interior  should  be  at  the  same  time  of  the  same  uniform  tempera- 
ture. The  committee  therefore  proposed  to  make  an  inclosure  of  suc- 
cessive layers  of  polished  plates  and  some  non-conductor ;  in  the  center 
of  this  is  placed  a  thermometer  of  green  glass  with  a  flattened  bulb,  on 
which  the  sun's  light  falls  continuously,  while  in  the  inclosure  near  by, 
but  unaffected  by  the  direct  sunlight,  is  a  second  thermometer. 

176.  [This  proposed  arrangement  for  continuous  self-registration  ap- 
parently embodies  the  same  principles  that  are  incorporated  in  Viollc^s 
absolute  actinometer,  where  the  object  sought  by  Professor  Stokes's 
arrangement  is  perfectly  attained  by  using  a  jacket  of  circulating  cold 
water.]     (Nature,  xxx,  p.  498.) 

176.  J.  Ericsson,  of  New  York,  describes  a  motor  for  utilizing  the  sun's 
radiant  heat.  This  device  is  less  expensive  than  others  hitherto  de- 
scribed, and  was  able  to  generate  steam  enough  to  work  a  steam-engine 
of  G-inch  cylinder  and  8inch  stroke,  under  a  pressure  of  35  pounds  per 
square  inch,  at  the  rate  of  120  oscillations  per  minute. .  He  reasserts 
liis  belief  that  the  solar  temperature  cannot  be  less  than  1,000,000  de- 
grees Fahrenheit.    {Nature,  XXix,  p.  217.) 

177.  J.  Ericsson  describes  some  of  his  results  on  the  heat  of  the  solar 
rays  as  determined  by  a  large  solar  pyrometer.  His  computed  tem- 
perature of  3,000,000  depends  upon  the  assumed  law  of  radiation,  but 
the  apparaj/us  and  observations  have  some  good  features.  [N'ature^  xxx, 
p.  467.) 
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178.  Dr.  Manrer  contributes  to  the  Archives  of  Geneva  a  study  upon 
the  theory  of  the  absorption  of  the  solar  rays  by  the  atmosphere.  He 
attempts  to  compute  more  accurately  the  thickness  of  the  stratum 
traversed  by  the  rays  at  any  altitude;  his  figures  are  slightly  larger 
than  those  of  Laplace,  but  they  are  still  not  beyond  criticism.  {Z.  0. 
G.  J!f.,  XIX,  p.  203.)  ' 

179.  Prof.  S.  P.  Langley,  of  Allegheny  Observatory,  has  finally  pub- 
lished the  full  text  of  his  extensive  researches  into  solar  radiation  and 
atmospheric  absorption  as  a  professional  paper  of  the  Signal  Service. 
Preliminary  to  this  full  publication,  he  has  communicated  some  of  his 
results  to  the  scientific  world  through  the  Philosophical  Magazine,  the 
Comptes  BenduSj  and  the  American  Journal  of  Science;  a  Memoir  bear- 
ing: on  the  same  subject  also  appears  in  volume  2  of  the  Memoirs  of 
the  National  Academy  of  Sciences.  In  general  he  finds  the  following 
points  established : 

1.  After  the  passage  of  the  solar  rays  through  the  atmosphere  the 
maximum  of  heat  in  the  diflraction  spectrum  lies  near  the  wavelength 
0.0006  of  a  millimeter,  and  therefore  in  the  orange  portion,  agreeing 
with  the  maximum  intensity  of  light. 

2.  Before  its  passage  through  the  atmosphere  the  maximum  of  heat 
intensity  was  near  the  blue. 

3.  The  red  and  ultra-red  rays,  especially  the  latter,  suffer  the  least  ab- 
sorption by  the  atmosphere,  while  the  blue  and  ultra-blue  suffer  the 
most. 

4.  The  energy  in  the  solar  rays,  before  entering  the  atmosphere,  is 
1.569  times  the  energy  for  a  vertical  sun  after  passing  through  the  at- 
mosphere, but  this  latter  corresponds  to  1.81  calories,  wherefore  the  true 
solar  constant  is  2.84  calories,  and  Langley  believes  that  the  correct 
value  may  even  be  3.  {Z,  0.  G,  M.,  xvni,  p.  233  j  and  Signal  Service 
Professional  Paper  No.  xiv.) 

180.  O.  Frolich  contributes  to  the  question  of  the  constancy  of  the 
solar  heat  an  important  series  of  observations  made  with  apparatus  of 
his  own  invention,  being  a  modification  of  the  thermopile,  with  which 
he  conducted  his  investigations  into  the  temperature  of  space  and  of 
the  sky.  As  a  constant  source  of  heat  with  which  to  compare  the 
radiation  from  the  sun  he  used  a  surface  heated  to  a  temperature  of 
lOOo  C.  His  observations  were  made  in  September,  1879,  on  the  sum- 
mit of  the  Faulhorn,  in  Switzerland ;  in  the  winter  of  1879-'80,  at  the 
Boyal  Observatory  at  Berlin ;  then,  to  the  end  of  1882,  at  the  villa  of 
G.  Hansemann :  and  in  1883,  in  a  tower  at  West-end,  near  Berlin.  This 
constitutes  the  most  extensive  series  of  observations  hithert-o  available, 
and  they  have  been  discussed  with  .great  care.  Among  his  results  we 
quote  the  following : 

In  a  perfectly  clear  sky  the  atmosphere  absorbs  a  variable  quantity, 
as  shown  by  the  variations  in  the  so-called  atmospheric  constant,  which 
has  the  least  value  on  the  15tU  of  October  and  the  greatest  on  the  12th 


Digiti 


zed  by  Google 


308  SCIENTIFIC    RECORD   FOR    1884. 

of  September,  the  zenithal  absbrption  being  29  per  cent,  on  the  latter 
day  and  15  per  cent,  on  the  former,  and  this  is  the  more  remarkable 
because  the  air  was  more  decidedly  hazy  on  the  12th  of  SeptembeT. 

By  observing  the  temperature  of  a  point  in  the  same  vertical  plane 
with  the  sun  but  on  the  opposite  side  of  the  zenith,  one  should  theoret- 
ically have  the  means  of  determining  the  influence  of  the  atmosphere, 
but  his  eflforts  to  realize  this  method  have  shown  that  it  is  not  success- 
ful in  the  latitude  of  Berlin,  partly  because  the  observations  are  not  so 
accurate,  and  partly  because  the  atmospheric  irregularities  have  a 
larger  influence. 

In  general,  in  the  day  as  well  as  by  night,  the  lowest  temperature  is 
found  in  the  aenith  and  the  warmest  towards  the  horizon.  This,  which 
is  due  to  the  sky  temperature,  is  apparently  exaggerated  by  the  sun's 
heat  without  a  material  change  in  the  relative  temperatures. 

The  diminution  of  solar  heat  with  the  length  of  path  through  the  at- 
mosphere is  such  that  the  former  is  a  linear  function  rather  than  a  log- 
arithmic function  of  the  latter. 

The  observations  on  the  Faulhorn  show  that  the  atmospheric  con- 
stant for  that  elevation  is  sensibly  smaller  than  in  Berlin. 

The  most  important  result  of  the  work  is  the  proof  that  the  solar  heat 
is  not  constant,  but  subject  to  very  considerable  variations,  as  shown 
by  the  following  values  of  the  "  solar  constant  ^ : 

For  June  29 , 674±18 

For  July 664=tl5 

For  August  14 -..     607±18 

For  September  12 573±5l 

ForOctoberlS 655±19 

The  probable  errors  here  given  are  really  three  times  the  probable 
error  as  ordinarily  understood,  and  represent  the  limits  within  which 
the  probabilities  are  22  to  1  that  the  true  value  must  fall.  In  general 
the  change  of  solar  heat  is  such  that  it  increases  by  about  6  per  cent, 
from  the  1st  of  July  to  the  middle  of  August,  and  then  diminishes  by 
about  8  per  cent,  by  the  middle  of  October.  This  change  is  entirely- 
parallel  to  the  observed  change  in  the  development  of  sun-spots,  as  re- 
corded by  the  observers  at  Potsdam,  who  state  that  at  the  beginning  of 
July  and  in  September  and  October  the  development  was  quite  rapid, 
but  in  August  much  less,  whence  we  may  hope  that  t^is  method  of  ob- 
serving the  solar  heat  may  give  a  method  of  inferring  the  variations 
in  the  sun-spots. 

The  importance  of  this  variation  in  solar  heat  may  be  estimated  by 
the  following  considerations :  The  mean  temperature  of  the  ground  at 
any  place  on  the  eai'th's  surface  is  the  result  of  two  factors,  namely,  the 
mean  influence  of  the  heat  from  jthe  sky  and  that  of  the  heatfrom  the  sun. 
The  first  of  these,  according  to  the  Kouigsberg  observations,  amounts 
to  — 820  for  that  place,  and  the  latter  influence  amounts  to  -f  89®  O, 
We  may  therefore  assume  that  in  temperate  latitudes  a  change  of  solar 
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beat  of  1  per  cent,  corresponds  approximately  to  a  change  of  ground 
temperature  of  1°  C.  The  variations  above  found  by  Frolich  would, 
therefore,  if  they  endured  for  any  length  of  time,  produce  a  change  in 
the  earth's  temperature  of  six  or  eight  degrees. 

181.  [It  is  certainly  very  desirable  that  Frolich's  observations  should 
be  maintained  continuously  at  several  stations  on  the  earth's  surface 
where  atmospheric  changes  are  comparatively  rare,  as  it  is  scarcely  pos- 
sible to  think  that  we  shall  ever  master  the  peculiarities  of  meteorology 
nntil  we  thoroughly  understand  the  variations  in  the  prime  factor  of 
all— the  solar  heat.]    {Z.  0.  G.  Jf .,  xix,  p.  209.) 

182.  Dr.  H.  O.  Yogel,  of  Potsdam,  comments  upon  these  results  of 
Frolich's  and  maintains  that  the  observations  do  not  distinctly  show 
changes  in  the  solar  heat  that  are  appreciable  in  comparison  with  the 
uncertainty  of  each  day's  observations ;  that  possibly  in  time  one  may 
accumulate  sufficient  observations  by  Dr.  Frolich's  method  to  detect  the 
short  variations,  but  that  five  days  of  observations  are  not  sufficient. 
With  reference  to  Frolich's  opinion  that  variations  in  the  solar  heat,  if 
any  exist,  have  some  connection  with  the  size  and  number  of  the  sun's 
spots,  Yogel  states  that  accurate  measures  of  the  sun-spot  area  in  April, 
1882,  on  a  day  that  was  specially  rich  in  spots,  showed  that  the  solar 
heat  could  only  have  been  diminished  by  about  four- tenths  of  1  percent. 
The  observations  made  at  Potsdam  on  the  very  days  of  Dr.  Frolich's 
observations  show  that  the  influence  of  the  few  spots  then  visible  must 
bave  been  extraordinarily  small,  and  that  his  temperature  observations 
must  have  at  least  ten  times  greater  accuracy  than  now  before  he  can 
detect  such  influence.    (Z.  0.  Q.  If.,  xix,  p.  259.) 

183.  Dr.  O.  Frolich,  in  some  remarks  on  methods  of  measuring  solar 
beat,  states  that  he  cannot  agree  with  Langley  in  the  assumption  that 
the  atmospheric  coefficient  of  absorption  is  proportional  to  the  barome- 
tric pressure,  nor  with  his  conclusions  that  the  logarithmic  law  holds 
only  for  homogeneous  rays  and  not  for  the  whole  spectrum.  Frolich's 
investigation  of  the  absorption  due  to  the  altitude  of  the  sun  has  the 
advantage  of  Langley 's,  in  that  the  latter  uses  only  two  observations  at 
different  altitudes  while  the  former  uses  from  four  to  fifteen.  Frolich 
also  doubts  the  accuracy  of  Langley's  reduction  to  a  standard  measure. 
He  proposes  to  explain  the  movements  of  the  granite  pillar  observed 
by  Forster  (see  chapter  xii)  as  due,  not  to  a  change  in  the  amount  of 
solar  neat,  but  to  a  change  in  its  character  such  that  at  the  time  of  the 
solar  spot  frequency  the  earth  or  the  pillar  absorbs  relatively  more 
or  less  heat.  Frolich  defends  himself  against  the  criticisms  of  H.  C. 
Yogel  to  the  effect  that  he  has  not  been  fully  on  his  guard  against 
constant  errors  by  referring  to  the  fact  that  the  most  important  novel 
feature  of  his  work  lay  in  the  constant  reference  to  a  normal  standard, 
and  that  nothing  can  diminish  the  certainty  of  the  conclusion  that  his 
observations  demonstrate  a  sensible  variation  of  solar  heat  during  Au- 
gust.   In  reference  to  the  possibility  of  detecting  changes  in  the  sun^s 
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heat  by  Langley's,  Forster's,  and  Frolich's  methods,  he  recognizes  that 
Forster's  granite  pillar  has  a  much  more  constant  sensitivemss  and 
certainly  changes  very  slowly;  he  has  therefore  undertaken  a  modifica- 
tion of  his  own  apparatus  looking  to  an  independence  of  the  variations 
of  the  temperature  of  the  air.    (Z.  0.  G.  3f .,  xix,  p.  400.) 

184.  Dr.  W.  Koppen  publishes  an  interesting  study  of  the  effect  of 
hot,  temperate,  and  cold  weather  on  the  organic  world,  and  proposes  a 
new  distribution  of  the  limits  of  temperate  zones,  namely,  the  tropical 
zon€j  where  every  month  the  temperature  is  above  20°  C;  the  subtrapie 
zone,  where  four  to  eleven  months  are  hot,  or  above  20O;  the  temper- 
ate zcne,  where  from  four  to  twelve  months  are  temperate,  namely, 
from  lOo  to  20°,  and  this  he  divides  into  three  subzones,  the^uniform 
temperate,  having  hot  summers  and  cool  winters  or  temperate  summers 
and  cold  winters ;  the  cold  zone,  where  from  one  to  four  months  are 
moderate  and  the  remainder  cold ;  and  the  polar  climates,  where  all 
months  are  cold,  namely',  under  10°  C.  He  shows  that  this  empirical 
division  (lower  than  10°,  from  10^  to20o,  and  above  20°  C.)  accords  rea- 
sonably well  w  ith  phenomena  of  animal  and  vegetable  life.  Everywhere 
the  progress  of  civilization  has  been  from  the  warmer  into  the  cooler 
countries.     (2>.  M.  8.,  i,  p.  216.) 

186.  Dr.  A.  Woeikof,  on  the  dependence  of  the  daily  variations  of 
temperature  upon  local  circumstances,  especially  topography,  formu- 
lates his  views  about  as  follows: 

1.  A  convex  surface,  such  as  a  hill  or  mountain,  is  a  cause  that  dimin- 
ishes the  daily  range  of  temperature,  and  by  so  much  the  more  in  pro- 
portion to  the  ratio  of  the  vertical  to  the  horizontal  dimensions. 

2.  A  concave  surface,  as  a  valley  or  hollow,  increases  the  daily  range 
of  temperature,  but  only  np  to  certain  limiting  ratio  of  vertical  and  hori- 
zontal dimensions. 

3.  As  a  normal  condition  in  respect  to  the  daily  amplitude  he  adopts 
a  perfectplane  surface ;  he  gives  numerous  examples  of  this,  quoting  the 
data  from  Asia  and  Europe  5  he  eliminates  the  effect  of  cloudiness  and 
winds,  and  leaves  the  outstanding  daily  amplitude  to  be  explained  as 
due  to  the  influence  of  the  topography.  Quantitati  rely  it  would  seem 
that  the  daily  amplitude  in  the  high  valleys  of  the  Indus,  3,500  meters 
above  the  sea,  in  January  and  February,  is  greater  than  in  some  of 
the  driest  places  on  the  low  plains  of  Northern  India.  (Z.  0.  O.  M., 
xviii,  p.  211.) 

186.  G.  J.  Symons  gives  the  first  results  of  simultaneous  thermometric 
and  hygrometric  observations  at  heights  4, 170,' and  260  feet,  which  were 
made  on  behalf  of  the  Eoyal  Meteorological  Society  on  the  cathedral 
tower  at  Boston.  During  clear  November  weather  the  average  temper- 
ature at  the  highest  point  was  greater  than  at  the  earth's  surface  by 
reason  of  the  excess  of  cold  due  to  radiation  at  night,  but  on  cloudy, 
windy  weather,  the  average  temperature  was  lower  above  than  below. 
In  foggy  weather  the  temperature  at  the  highest  point  was  always  higher 
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than  at  the  earth's  surface,  but  this  is  explained  by  the  fact  that  gener- 
ally the  fog  did  not  reach  up  to  the  higher  point.    {Z,  0.  O.  M.j  xix,  p.  84.) 

187.  Professor  Wollny,  investigating  the  influence  of  the  ground  upon 
the  temperature  of  the  air,  especially  for  altitudes  up  to  2  meters,  shows 
i  hat  the  air  above  a  field  covered  with  vegetation  is  materially  cooler  than 
that  over  one  lying  fallow,  and  again  that  the  variations  of  temperature 
above  the  former  are  less  than  above  the  latter.  This  he  explains  as  due 
to  the  fact  that  the  vegetation  prevents  the  direct  warming  of  the  soil 
by  the  sun;  and  even  more  important  is  the  consumption  of  heat  in  the 
evajjoration  of  water  at  the  surface  of  the  leaves.  Similarly  at  night 
time  the  plants  prevent  the  cooling  of  the  earth's  surface  by  radiation 
during  clear  weather,  and  on  the  other  hand  themselves  give  out  an  ex- 
traordinary amount  of  heat,  whereby  the  cooling  of  the  air  is  made  still 
less.  Even  this  cooling  process  is,  however,  checked  by  the  formation  of 
dew  and  the  evolution  of  latent  heat.  The  difference  in  temperature 
over  cultivated  and  uncultivated  land  diminishes  in  proportion  as  the 
evaporation  by  day  and  the  radiation  by  night  are  modified ;  therefore 
it  almost  disappears  in  the  winter  season  or  in  severe  droughts,  and  es- 
pecially in  cloudy  weather.    (Z.  0.  G.  M,j  xix,  p.  639.) 

188.  Dr.  E.>  Lamp,  of  the  Kiel  Observatory,  quotes  observations  show- 
ing that  it  is  not  at  all  necessary,  as  frequently  implied,  that  the  tem- 
perature should  be  uniform  in  different  portions  of  a  fog.  Thus  he  ob- 
served in  a thiermometer  shelter +2^.2  C;  in  the  free  air  near  by+io.8; 
at  the  summit  of  the  wind  tower  [for  anemometer  exposure  ?],  -f4o  2 ;  at 
its  bottom,  +5>o.6;  at  the  base  of  the  observatory  iiill,  — 0^.2;  on  the 
side  of  the  hill  rapid  variations  of  temperature  within  five  minutes 
from  +2O.0  to  +0^.5.  The  observation^  were  not  taken  with  a  sling- 
thermometer,  as  would  have  been  preferable.    (D.  M,  Z.,  i,  p.  474.) 

189.  [These,  like  the  numerous  observations  made  by  Prof.  H.  A. 
Hazen  in  various  parts  of  Washington,  show  that  great  local  tempera- 
ture differences  invariably  exist,  so  that  the  meteorologist,  in  choosing 
the  exposure  for  his  thermometer,  must  be  guided  by  the  object  of  in- 
vestigation or  the  use  to  which  his  figures  will  probably  be  put.  At 
Columbus,  Ohio,  Louisville,  Ky.,  and  Davenport,  Iowa,  differences,  on 
cold,  clear  nights,  ^of  25^  F.  have  been  observed.  The  Signal  Service 
rule  (partly  necessity  and  partly  justified  by  the  results)  is  to  place  the 
thermometer  shelter  on  the  highest  available  point,  like  the  roofs  of 
houses  or  towers,  in  the  cities  where  the  stations  must  do  their  work. 
The  local  difference  of  temperature  of  the  air  over  cities  and  forests  and 
prairies  is  in  this  way  reduced  to  a  minimum  in  the  daily  telegraphic 
work,  and  we  attain  for  general  weather  predictions  the  average  tem- 
perature of  the  mass  of  air  blowing  past  the  station.  Were  any  other, 
especially  any  very  low-ground  exposure  adopted,  it  would  be  proper 
and  necessary  to  reduce  such  observations  up  to  the  uniform  height  of 
about  100  feet  above  the  surface  of  the  ground.] 

190.  A.  Buchan  has  published  in  the  Journal  of  the  Scottish  MeteorO' 
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logical  Society  a  revision  of  his  work  on  the  distribut-ion  of  temperature 
over  the  British  islands.  All  the  data  accessible  to  himTiave  been  re- 
duced uniformly  to  consistency  with  the  twenty-four-year  interval,  185T 
to  1880,  inclusive.  The  isotherms  of  January  show  distinctly  the  in- 
closed coM  area  in  the  northern  part  of  Iceland  and  the  northeastern 
third  of  Great  Britain.  The  winter  temperature  diminishes  as  we  pro- 
ceed inward  more  rapidly  than  would  correspond  to  elevation  only.  The 
influence  of  the  prevailing  west-southwest  winds  is,  of  course,  to  bring 
the  warmer  ocean  temperatures  up  over  the  land,  and  an  elevation  of  a 
few  thousand  feet  would  cover  the  British  isles  with  glacial  snow.  The 
remarkable  difference  between  the  Scottish  and  Welsh  highlands  is 
clearly  seen  in  the  dry,  cool  air  of  the  Scotch,  and  the  warm,  moist  at- 
mosphere of  the  Welsh.    {Z.  0.  G.  M.y  xviii,  p.  401.) 

191.  A.  G.  Hogbom  has  studied  the  change  in  isotherms  in  the  au- 
tumn over  Northern  Europe  in  a  manner  corresponding  to  Hildebrands- 
son's  study  of  isotherms  for  the"*  spring.  His  tables  show  that  the  ad- 
vantage of  a  maritime  climate  and  the  disadvantage  of  a  continental 
climate  on  the  growth  of  vegetation  are  more  marked  in  the  autumn  than 
in  the  spring.    (Z.  0.  O.  M.^  xix,  p.  112.) 

192.  Prof.  H.  Biesenberger  has,  at  his  own  expense,  carried  out  tem- 
perature observations  at  three  mountain  stations  for  comparison  with 
observations  made  by  himself  at  Hermannstadt.  Th^  altitudes  of  the 
four  stations  are,  respectively,  411, '953, 1,318,  and  1,698  meters.  The 
diminution  of  temperature  with  altitude  is  very  slow,  corresponding  to 
that  found  on  plateaus  rather  than  on  mountains.  In  December  the 
diminution  occasionally  becomes  an  increase.  The  rate  of  diminution 
has  also  a  large  daily  period,  it  being  slowest  at  7.  A.  m.,  when  it  is  1°  O. 
for  456  meters,  while  at  2  p.  M.  it  is  1°  for  every  144  meters.  {Z.  0.  G. 
M.J  XIX,  p.  456.) 

193.  Dr.  A.  Lugli  has  investigated  a  formula  for  expressing  the  con- 
nection between  the  monthly  and  annual  mean  temperature  in  Italy 
with  the  latitude  and  altitude  above  sea-level.  He  finds  for  the  stations 
of  the  Apennines  and  those  south  of  the  Alps  as  well  as  the  low  sta- 
tions the  following  ibrmula  for  the  mean  annual  temperature :  t-1 3^.86 
-f  00.67(450 — ^)— 00.0055  h.  He  then  examines  the  mean  temperatures 
for  each  month,  and  determines  for  each  the  special  values  of  the  three 
constants  in  this  formula,  which  vary  as  follows:  The  change  of  tem- 
perature ^or  lo  of  latitude  is  a  minimum  in  the  sunimer,  having  an  aver- 
age value  of  00.30  for  April,  May,  June,  and  July ;  it  is  a  maximum  in 
winter,  having  a  value  of  10.36  for  December.  The  diminution  of  tem- 
perature for  100  meters  of  ascent  has  an  average  value  of  0o.51  for  the 
year,  the  maximum  being  0o.64  for  April,  and  the  minimQm  0o.36  for 
January.  The  author  then  combines  the  highest  Alpine  stations  with 
those  in  his  sub- Alpine  districts,  and  with  these  again  revises  his  cal- 
culations, deducing  general  values,  representing  especially  the  condi- 
tions for  the  latitudes  39o.4,  and  45o,  respectively.  The  mean  annual 
change  for  a  degree  of  latitude  at  45^  is  0o.72  0,  and  for  lOu  meters  of 
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ascent  (P.52  0.    At  31o.4  the  change  for  latitude  is  0^.56,  and  for  alti- 
tude 00.58.    (Z.  0.  e.  M.J  XIX,  p.  459.) 

194.  [Similar  computations  for  the  Eoeky  Mountain  and  Plateau  re- 
gions of  the  United  States,  as  made  by  Prof.  W.  Upton,  will  be  found 
in  the  Annual  Report  of  the  Chief  Signal  Officer  for  1882,  and  afford 
interesting  bases  for  comparisons  with  the  above  Italian  observations.] 

195.  O.  Doering  has  investigated  the  variability  of  the  temperature 
in  the  Argentine  Republic  and  South  America,  following  out  the  sug- 
gestions in  Hann's  memoir  of  1875,  on  the  variability  of  daily  tempera- 
tares.  Doering  utilizes  twenty  years  of  observations  at  Buenos  Ayres. 
His  figures  give  the  mean  variability  as  depending  upon  non  periodic 
temperature  changes  for  the  individual  months  and  years.  Sudden 
changes  .upward  are  more  frequent  than  falls  in  temperature.  Ten  days 
of  more  than  5^  change  are  likely  to  occur  in  a  year.  The  north  wind 
brings  the  greatest  rise  in  temperature,  the  southeast  wind  the  least. 
With  regard  to  falls  in  temperature,  these  come  with  southerly  winds, 
and  are  preceded  by  northerly  winds.  The  greatest  falls  in  tempera- 
ture occur  without  rain  more  frequently  than  with  rain.  {Z.  0.  G.  if., 
XIX,  p.  507.) 

196.  Sir  G.  B.  Airy  compares  the  temperatures  of  the  water  of  the 
Thames  with  the  corresponding  temperature  of  the  air;  he  finds  that 
the  water  averages  lo.5  F.  higher  than  that  of  the  air  according  to  the 
Greenwich  thermometers ;  the  mean  diurnal  range  of  water  temperature 
was  20.1  F.    (Nature^  xxvii,  p.  129.) 

197.  Prof,  von  Miller-Hauenfels  states  that  the  curvature  upward 
of  the  isothermal  surfaces  inside  of  a  mountain  mass  has  lately  been 
quoted  as  an  argument  against  the  melted  condition,  of  the  earth's  in- 
terior, but  it  seems  to  him  that,  independent  of  any  view  that  one  may 
have  with  regard  to  this  source  of  heat,  such  an  upward  curvature  of 
the  surfaces  must  take  place  under  any  circumstances.  In  general, 
temperature  increases  toward  the  center  of  the  earth,  but  with  a  ra- 
pidity variable  according  to  the  time  of  the  year.  Now,  according  to 
well-known  laws,  the  transmission  of  heat  upwards  must  take  place  in 
directions  normal  to  the  surface,  and  these  normal  lines  being  perpen- 
dicular to  the  surfaces  of  equal  temperature,  the  latter  must  necessarily 
rise  up  in  the  interior  of  a  mountain  mass.    (Z.  0.  O,  M.,  xix,  p.  297.) 

198.  Prof.  W.  Schwalbe  communicates  to  the  Physical  Society  nu- 
merous observations  as  to  the  formation  of  natural  ice  caves,  and  main- 
tains that  a  sufficient  explanation  of  this  phenomenon  has  not  yet  been 
offered.    (Nature,  xxvii,  p.  380.) 

VI. — (a)  EvAPOBATiON ;  {h)  Atmospheric  moisture  ;  (c)  Condensa- 

TIOW,  FOG,  AND   CLOUDS;     (d)   EAIN,   SNOW,   HAIL,   DROUGHT,   AND 

PLOOD ;  (e)  Amount  of  cloudiness  and  sunshine. 

199.  Professor  Eagona,  of  Modena,  presents  the  results  of  observa- 
tions upon  evaporation  since  1872.  He  finds  no  well-marked  daily 
period,  probably  owing  to  some  peculiarity  of  his  apparatus.    The  au- 
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Dual  maximum  takes  place  on  tbe  25tii  of  July,  aud  the  miDimum  on 
the  20th  of  January.  He  finds  a  negative  evaporation  during  the  win- 
ter mouths,  which  must  be  an  error  in  his  instruments  unless,  indeed, 
the  deposit  of  fog  and  dew  is  extraordinarily  heavy.  He  finds  the 
ratio  between  the  evaporation  in  perfectly  free  spaces  and  that  froni 
an  evaporimeter  established  in  an  ordinary  thermometer  shelter  to 
vary  between  one  and  three.    {Z.  0.  O.  M.j  xvn,  p.  242.) 

200.  [The  relative  amounts  of  evaporation  from  snow,  ice,  fresh  and 
salt  water,  in  full  sunshine  and  cloud,  calm  and  wind,  is  a  matter  that 
still  needs  to  be  well  determined.] 

201.  Dr.  J.  Hann,  in  his  new  edition  of  Jeliuek's  Instructions  for  tak- 
ing Meteorological  Observations,  has  introduced  tables  for  the  convenient 
computation  of  the  quantity  of  vapor  contained  in  any  atmospheric  strata 
as  well  as  its  influence  on  barometric  hypsometry.  He  first  states  that 
the  formula  p^iblished  by  him  ten  years  ago  Btill  represents  more  recent 
observations  in  the  higher  atmospheric  strata.  He  then  applies  this 
equation  to  the  computation  of  the  probable  moisture  at  elevated  sta- 
tions in  Austria,  Italy,  Ceylon,  Java,  England,  Switzerland,  and  shows 
that  wherever  we  have  observations'  the  prediction  by  means  of  this 
formula  is  well  verified,  so  far  as  regards  monthly  and-  annual  or  even 
weekly  averages. 

This  reliability  justifies  us  in  using  the  computed  values  of  vapor  ten- 
sion when  actual  observations  are  missing.  The  effect  of  this  moisture 
upon  the  barometric  computation  of  altitudes  amounts  to  as  much  as  17 
meters  for  an  altitude  of  2,000  meters  in  a  moist,  warm  climate  like  Cey- 
lon, but  only  6  meters  in  a  cooler  climate,  such  as  Switzerland ;  in  both 
cases  the  correction  for  vapor  gives  higher  altitudes^ 

The  effect  of  vapor  in  diminishing  the  density  of  the  air,  thus  giving 
rise  to  ascending  currents,  is  sensible,  but  very  slight  in  comparison  with 
the  effect  of  ordinary  changes  of  temperature ;  thus  the  entire  vapor  in 
a  mass  of  air  2,000  meters  deep  is  only  equivalent  to  the  influence  of  a 
change  of  l^.S  C.  in  temperature,  and,  as  the  temperature  changes  may 
easily  amount  to  ten  times  this  figure,  they  are  relatively  much  more 
important. 

By  integrating  the  proper  equation  Hann  deduces  the  formula  for 
computing  the  weight  of  water  in  a  column  of  air  of  any  height,  whence, 
of  course,  the  amount  contained  in  the  whole  earth's  atmosphere  can  be 
deduced.    (Z.  0.  (?.  if.,  xix,  p.  128.) 

202.  W.  Koppen  describes  the  process  of  growth  of  a  cumulus  cloud 
in  the  w^armest  part  of  the  day.  He  finds  that  the  highest  point  moves 
forward  more  rapidly  than  the  lower  part  of  the  cloud  •,  that  this  disap- 
pears little  by  little,  while  a  lower  portion  of  the  cloud  has  risen  up  to 
the  same  height ;  this  again  in  its  turn  disappears,  to  be  replaced  by  the 
upgrowth  of  a  next  lower  portion,  and  so  on.  He  explains  this  as  due 
to  the  fact  that  the  cumulus  is  really  the  head  of  an  ascending  mass  of 
moist  air.  and  is  driven  along  by  winds  that  have  a  greater  velocity 
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above  than  below.  On  the  other  hand,  it  will  occasionally  happen  that 
tbe  upper  currents  are  slower  or  reversed,  iu  which  case  the  summit  of 
the  cumulus  follows  instead  of  preceding  the  main  cloud.  (D.  M.  Z,j  i, 
p.  29.) 

203.  [Two  facts  not  mentioned  by  Koppen  should  be  remembered  in 
order  to  achieve  a  fuller  explanation  of  cloud  phenomena,  namely,  that 
the  upper  part  of  the  cumulus  cloud  is  surrounded  at  a  little  distance 
by  the  drier  air  into  which  it  has  risen,  which,  therefore,  tends  to  evap- 
orate and  dissipate  the  surface  of  the  cloud;  and,  again,  the  powerful 
effect  of  the  solar  rays  (which  increases  slightly  with  altitude)  is  to 
evaporate  the  moisture  at  the  surface  of  the  cloud  and  to  surround  the 
whole  sunny  side  of  the  cloud  with  a  thin  layer  of  hot^noist  air,  which 
mast  have  a  special  ascensional  tendency.  This  action  of  the  sun  is 
nndoubtedly  also  very  efficacious  on  the  upper  surface  of  extensive  lay- 
ers of  stratus  clouds  from  which  vapor  currents  rise,  which  in  turn  form 
a  second  layer  at  some  distance  above,  while  the  density  of  the  whole 
mass  of  warmed  cloud  and  air  is  diminished,  and  an  additional  ascensive 
tendency  is  felt  at  the  earth's  surface  over  a  large  and  extended  terri- 
tory.] 

204.  The  increasing  interest  in  the  observations  of  clouds  has  led 
van  Bebber  and  Koppen  to  attempt  a  system  of  corresponding  obser- 
vations, which  were  i)lanned  after  consultation  with  Dr.  Klein  and 
MoUer  and  Assmann.  The  same  methods  of  description  are  used  at  all 
stations,  and  the  complete  record  of  clouds  is  made  a  part  of  the  regu- 
lar entries  in  the  daily  journal  as  well  as  in  the  special  records.  (2>. 
Jlf.  ^.,  I.,  p.  36.) 

205.  Eev,  Clement  Ley,  in  an  essay  on  the  structure  of  the  cirro-fllum, 
or  thread-like  clouds,  presumably  formed  of  ice  spiculse,  states  that  this 
is  one  of  the  most  important  forms  in  the  prediction  of  the  weather ;  he 
has  observed  it  for  twenty-iBve  years,  and  offers  a  classification  of  the 
more  reliable  observations  and  an  explanation  of  some  of  the  more  prom- 
inent phenomena.  His  classification  of  the  clouds  relates  to  their  form, 
their  structure,  and  their  relations  to  each  other.  The  following  three 
generalizations  seem  to  him  of  importance : 

1 .  If  we  turn  the  face  toward  tbe  wind  as  we  stand  on  the  earth's  sur- 
face, then  in  the  majority  of  cases  the  upper  currents  of  air  move  from 
the  right  to  the  left. 

2.  Winds  from  the  west  lie  above  those  from  the  east  in  the  upper  re- 
gions of  the  atmosphere  much  more  frequently  than-is  the  case  at  the 
earth's  surface. 

3.  The  upper  strata  of  the  air  as  a  rule  move  much  more  rapidly  than 
tbe  lower.  He  gives  a  table  showing  the  number  of  cases  in  which  the 
cirro-filum  cloud  moves  from  the  respective  points  of  the  compass.  He 
restricts  the  name  cirrus  to  the  upper  clouds  formed  of  bent  or  twisted 
bundles  of  threads,  wliercas  those  composed  of  long  lines  or  filaments 
have»a  much  greater  velocity,  and  are  characterized  by  him  as  linear 
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cloads,  or  cirro-filom  5  of  these  latter  we  must  distinguish  the  direction 
of  the  motion  of  individual  particles  from  the  direction  in  which  the 
long  threads  trend.  This  latter  direction  he  calls  the  filature  of  the 
threads,  and  is  determined  by  the  location  in  the  horizon  of  the  vanish- 
ing i)oint  of  two  or  more  parallel  threads. .  The  apparent  velocity  is 
expressed  on  a  scale  of  3,  namely,  0,  calm;  1,  slow  movement;  2,  mod- 
erate, and  3,  a  rapid  movement.  There  is  a  form  of  cloud  which  Ley 
calls  the  pseudo-cirrus,  which  appears  at  low  altitudes,  having  an  ap- 
parent rapid  movement",  and  is  erroneously  taken  for  true  cirrus.  He 
apparently  distinguishes  one  from  the  other  by  the  rapidity  of  the 
movement,  and  Btates  that  he  has  never  seen  a  true  cirrus  with  a  rapid 
movement.  His  tables  of  the  results  of  oyer  3,000  observations,  mostly 
by  himself  and  friends  in  England,  allow  him  to  conclude  as  follows: 

1.  The  movements  of  the  cirro-filum  are  more  frequent  in  the  direc- 
tion of  the  length  than  at  right  angles  thereto. 

2.  The  cases  in  which  the  vanishing  points  lie  on  the  right-hand  side 
of  the  direction  from  which  the  clouds  themselves  move  are  for  north 
and  west  movements  by  far  the  most  frequent,  but  for  south  or  south- 
east movements  the  vanishing  points  more  frequently  lie  on  the  left- 
hand  side  of  that  direction. 

3.  Great  velocities  of  movement  are  confined  to  those  eases  in  which 
the  direction  of  filature  nearly  or  wholly  agrees  with  the  direction  of 
motion,  and  cases  in  which  they  are  at  right  angles  to  each  other  never 
occur  with  great  velocities. 

The  explanation  of  these  rules  he  arrives  at  by  the  study  of  the  lower 
forms  of  clouds.  He  finds  that  on  account  of  the  difference  in  rapidity 
and  direction  of  the  velocity  of  different  parts  of  the  cumulus  clouds, 
even  thelower  ctimuii  manifest  a  tendency  to  assume  a  form  that  reminds 
one  of  streaks  and  threads.  Especially  is  this  the  ca«e  when  streaks  of 
snow  falling  from  the  summits  of  these  clouds  give  rise  to  what  he  calls 
*'  pseudo-cirrus-pendulus ;"  these  fall  at  first  vertically,  but  subsequently 
are  deflected  or  bent  and  twisted  by  the  movement  of  the  air  into 
which  they  fall.  Now  the  true  cirro-filum  is  often  found  on  the  extreme 
limit  of  a  cyclone,  and  therefore  several  hundred  miles  from  the  center, 
so  that  it  is  impossible  to  observe  the  process  of  formation  of  the 
whole  thread.  It  happens,  however,  that  in  otherwise  clear  weather  a 
local  rain  cloud  sometimes  develops  a  great  quantity  of  cirri-filum,  and 
then  it  is  possible  to  observe  the  process  without  difficulty.  Some  miles 
from  the  observer  on  a  summer  day  there  forms  a  heavy  cumulus;  if, 
as  frequently  happens,  an  almost  perfect  calm  prevails  in  the  atmosphere 
up  to  an»altitude  of  12,000  or  14,000  feet  the  cumulus  retains  its  hemi- 
spherical form,  and  thus  there  comes  to  be  an  enormous  accumulation 
of  cloud  that  can  easily  amount  to  a  hundred  cubic  miles,  and  its  dark 
color  shows  that  the  water-drops  of  which  it  .consists  are  verj^  close  to- 
gether. [This  statement  as  to  color  seems  to  be  rather  an  assumption 
than  a  well- warranted  conclusion ;  do  not  thesize,  form,  and  number  of  the 
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drops  all  contribate  to  the  shade  f]  So  long  as  sach  cloads  retain  their 
sharp  apper  limit  and  their  general  spherical  shape,  no  rain  falls  from 
them.  Suddenly  the  summit  has  a  softer  appearance,  extends  itself  side- 
ways in  cirrus-like  threads,  and  immediately  the  rain  plunges  down  out  of 
the  cloud.  The  electric  tension  which  hindered  the  conjunction  of  the 
water  particles  that  form  the  cloud,  so  long  as  they  retained  their  spher- 
ical  form,  is  suddenly  diminished  in  th^  upper  part  of  the  cloud  as  soon  as 
the  little  spheres  freeze  into  ice  needles  or  spiculae,  from  whose  points 
and  corners  the  electricity  immediately  escapes.  [The  easy  escape  of 
electricity  from  snow-crystals  is  a  matter  which  should  easily  be  con- 
firmed by  observation  5  it  agrees  with  the  high  potential  observed  dur- 
ing snow-storms.]  The  minute  bodies  having  lost  their  electricity,  unite 
and  absorb  in  their  rapid  descent  the  smaller  particles  of  water  with 
which  they  come  in  contact.  [Do  the  spiculse  and  snow-flakes  descend 
rapidly  enough  to  overtake  particles  of  water?]  The  falling  rain,  and 
perhaps  still  more  the  sudden  lightning,  when  such  occurs,  further  con- 
tribute to  draw  the  electricity  from  the  cloud  or  lower  its  electric  poten- 
tial ;  the  rain  continues  until  the  whole  or  nearly  the  whole  lower  part 
of  the  cloud  disappears.  In  those  cases  in  which  not  only  in  the  lower 
but  also  in  the  upper  strata  of  the  atmosphere  only  slight  movements 
pfevail,  the  ice-cloud  remaining  at  the  summit  becomes  a  true  cirrus, 
whose  curled  and  twisted  form  is  probably  a  consequence  of  temporary 
irregularities  in  the  pressure  of  the  air  due  to  the  condensation  and 
formation  of  ice.  A  cirrus  which  is  formed  in  this  way  remains  some- 
times-more than  twenty -four  hours  almost  perfectly  without  motion  in 
the  sky,  but  more  frequently  it  moves  slowly  into  regions  into  which 
the  rain-shower  out  of  which  it  originated  has  not  been  visible.  If  the 
upper  and  lower  parts  of  this  cloud  do  not  move  at  the  same  rapidity 
it  will  be  drawn  out  into  the  long  cirro-filum  cloud,  and  tliis  probably 
often  occurs  when  the  upper  part  of  the  original  cumulus  has  penetrated 
some  cool  upper  current  of  air,  whose  coolness  has,  in  fact,  frozen  the 
vapor  into  snow.  If  the  motion  of  the  cloud  follows  the  direction  of  the 
movement  of  these  threads,  or  is  directly  opposed  to  it,  the  angle  of  fil- 
ature will  be  zero.  The  actual  filature  angle  is  the  resultant  of  the 
movement  of  the  upper  current  carrying  the  snow  crystals  in  one  direc- 
tion, while  the  lower  current  carries  the  cloud,  with  its  perpetually  re- 
newed summit,  in  another  direction ;  by  constructing  the  triangle  or 
parallelogram  of  motions,  we  can  thus  either  construct  the  resulting,  or 
analyze  the  observed,  filature.  The  observed  result  as  above  given, 
namely,  that  the  positive  angle  of  filature  occurs  principally  with  the 
movement  of  the  clouds  toward  north  and  west,  and  the  negative  angle 
with  movement  towards  southeast,  shows  that  the  upper  currents  of  air 
are  from  the  north  and  west  when  the  lower  current  is  from  the  south 
or  west,  so  that  the  axis  of  the  cloud  must  then  deviate  from  its  summit 
toward  the  right;  on  the  other  hand,  southeast  upper  winds  are  most 
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freqaent  as  the  immediate  followers  of  southeast  lower  winds.    (D.  if.  Z., 
1,  p.  261.) 

206.  [Withoat  in  the  least  detracting  from  the  originality  and  great 
value  of  Clement  Ley's  laborious  observations  and  well-grounded  defi- 
nite results,  it  is  at  least  proper  to  state  that  on  pages  48,  49,  and  179 
of  Espy's  Fourth  Meteorological  Report  and  in  others  of  Espy's  writings 
will  be  found  results  almost  precisely  the  same  as  those  of  Clement  Ley. 
The  reader  who  consults  this,  the  last  work  published  by  iiispy,  scarcely 
a  year  before  he  died,  will  perhaps  be  glad  to  have  his  attention  called 
to  Espy's  labors  subsequent  to  the  publication  of  his  Philosophy  of 
Storms.  After  returning  from  Europe,  Espy  was,  in  1842,  appointed 
meteorologist  in  the  office  of  the  Surgeon-General  of  the  Army  (Gen- 
eral Lawson).  His  first  Meteorological  Rei)()rt,  dated  October,  1843, 
and  printed  in  February,  1845,  was  addressed  to  Surgeon-General 
Lawson.  His  second  report,  dated  November,  1840,  was  addressed 
to  William  B.  Preston,  Secretary  of  the  Navy,  from  which  we  infer 
that  he  had  been  in  the  mean  time  transferred  to  the  Navy  Depart- 
ment, but  I  have  not  yet  been  able  to  find  that  this  report  was  ever 
separately  published.  His  third  report,  dated  October,  1850,  with  notes, 
dated  January  and  October,  1851,  and  an  appendix  coTitaining  rules 
to  mariners,  dated  January,  1851,  seems  to  have  been  addressed  to 
Secretary  W.  A.  Graham,  but  to  have  been  published  by  Secretary 
J.  C.  Dobbin  in  1852,  and  it  was  preceded  by  a  reprint  of  the  first 
and  second  reports.  The  fourth  report  was  evidently  written  orig- 
inally in  October,  1852,  but  was  not  forwarded  by  the  Secretary  of  the 
Navy  until  specially  called  for  by  resolution  of  Congress,  July  24, 1854, 
nor  was  it  even  then  printed  until  a  special  order  was  issued  in  1857. 
In  the  printing  additional  notes  were  evidently  inserted,  most  of  which 
may  be  considered  as  dating  from  1857.  The  contents  of  the  resulting 
quarto  volume,  usually  called  **  Espy's  Fourth  Report,''  and  whose  title- 
page  bears  date  of  1857,  may  therefore  be  approximately  analyzed  as 
follows:  First  report,  of  1843,  pp.  1-10;  second  report,  of  1849,  pp.  10- 
40;  third  report,  of  1850,  pp.  40-9G;  appendix  to  third  report,  1851, 
pp.  97-116;  fourth  report,  of  1852,  pp.  117-178;  additional  notes  of 
1857,  pp.  178-234. 

Both  directly  and  indirectly  the  United  States  owes  to  Espy  the 
stimulus  and  knowledge  that  made  our  present  Weather  Bureau  a  pos- 
sibility. In  all  that  pertains  to  the  formation  of  cloud  and  rain,  the  verti- 
cal distribution  of  temperature,  the  theory  of  the  psychrometer,  the 
diurnal  periodicity  in  the  winds,  the  structure  of  thunder  and  hail 
storms,  tornadoes,  and  general  storms,  he  was  far  in  advance  of  his 
time.  The  republication  of  his  minor  works  and  an  analysis  of  his  life 
and  infiuence  would  afford  a  most  delightful  picture  and  instructive  his- 
tory.] 

207.  R.  Abercromby  contributes  a  pote  descriptive  of  various  forma 
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of  festooned  or  pocky  clouds,  such  as  Poey  proposes  to  call  globO'Cumu- 
lus.    (Nature,  xxvin,  p.  79.) 

208.  Mr.  John  Aitken  and  Dr.  O.  L.  Lodge  have  made  numerous  ex- 
periments to  elucidate  the  reasons  for  the  so-called  clear  spaces  which 
are  absolutely  free  from  dust  in  the  neighborhood  of  solid  bodies  (the  so- 
called  dark  plane  of  Professor  Tyndall  and  Lord  Raleigh).  Theyconclude 
that  the  dust  is  repelled  from  hot  surfaces  in  the  same  way  as  the  vane 
of  a  Crookes  radiometer  is  repelled  when  placed  in  front  of  a  hot  sur- 
face, namely,  one  hotter  than  the  intervening  gas,  the  principal  part  of 
the  energy  of  the  motion  being  given  to  the  repelled  surface  or  dust 
particle  by  the  kinetic  energy  of  the  impinging  molecules;  the  attrac- 
tion of  a  cold  surface  is  explained  by  the  less  kinetic  energy  of  the  out- 
ward-going molecules  of  the  hotter  gas.  A  wet  and  hot  surface  repelled 
dust  twice  as  strong  as  a  hot,  dry  surface.  Mr.  Aitken,  led  by  these 
views,  constructed  a  dust  trap  by  means  of  a  tall  metal  tube  surrounded 
by  another  larger.  The  smoke  goes  up  the  center  tube  and  down  the 
intervening  space;  the  soot  is  deposited  on  the  cool  inside  of  the  outer 
tube,  so  that  air  can  be  purified  by  heating  and  cooling  it  a  number  of 
times.  Dr.  Lodge  found  the  dust  coat  to  increase  greatly  with  high 
temperatures ;  he  rejects  the  explanations  given  by  Tyndall,  Frankland, 
and  Lord  Raleigh ;  he  especially  examines  the  efifect  of  convection  cur- 
rents in  the  air  under  high  pressure,  and  even  in  water,  and  thinks  the 
main  causes  are  the  molecular  bombardment  and  the  gravitative  set- 
tling. His  complete  theory  is  published  in  the  Philosophical  Magazine 
for  March  and  April,  1884.    {Nature,  xxix,  pp.  322,  417,  611.) 

209.  Prof.  Lodge  states  that  the  concentrated  radiation  from  an  elec- 
tric light  is  much  less  effective  in  warming  dusty  air  than  is  the  neigh- 
borhood of  a  slightly  warmed  solid.    {Nature^  xxx,  p.  53.) 

210.  Mr.  E.  W.  Serrell  explains  the  flotation  or  buoyancy  of  cloud 
particles,  and  also  of  dust,  as  due  to  adherent,  heated,  and  dilated  air, 
namely,  the  solar  radiation  obstructed  by  the  particle,  and  consequently 
giving  rise  to  minute  convection  currents. 

211.  [The  present  writer  remembers  the  conversation  had  with  Mr. 
Serrell  in  1880,  to  which  he  refers  in  his  letter,  wherein  I  suggested  that 
the  flotation  of  vapor  particles  at  upper  surface  of  clouds  in  the  atmos- 
phere, under  the  influence  of  sunlight,  was  due  to  their  evaporation  and 
heating,  by  which  the  whole  cloud  is  more  buoyant.  This,  however,  is 
hardly  parallel  to  the  experiments  made  in  a  laboratory,  where  radiation 
is  of  much  less  Importance,  in  comparison  with  the  condition  of  heat 
by  convection  and  kinetic  molecular  processes.] 

212.  The  observations  with  silk  fibers,  suggested  by  Serrell  in  1880, 
seem  to  have  lately  been  made  by  Prof.  G.  F.  Fitzgerald,  of  the  Dublin 
Boyal  Society.    {Nature,  xxx,  p.  331.) 

218.  On  the  28th  of  March,  1884,  Prof.  Osborne  Keynolds,  in  a  lee- 
tare  at  the  Eoyal  Institution,  summarized  his  results  up  to  that  time, 
giving  additional  new  experiments  on  water  and  air,  which  are  both 
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novel  in  hydro-mecbanics  atd  also  extremely  saggestive  to  the  stadenta 
of  atmospheric  motions  and  cloud  formation.    {Ifaturej  xxx,  p.  88.) 

214.  G.  H.  Darwin  communicates  to  the  Royal-  Society  of  London  an 
extensive  paper  upon  the  formation  of  ripple  marks  in  sand.  This  is 
not  only  a  very  suggestive  phenomenon  in  hydrodynamics,  but,  as  the 
author  suggests,  may  possibly  have  a  bearing  on  the  mode  of  formation 
of  the  "  mackerel  sky  "  and  other  forms  of  cirrus.  [As  regards  the 
formation  of  the  long  cirrus  thresids,  we  should  prefer  the  explanation 
by  Rev.  Clement  Ley  to  that  given  by  Darwin.]    {Nature^  xxix,  p.  161.) 

215.  Prof.  J.  W.  Mallet  has  made  an  extensive  compilation  of  data 
relating  to  the  analysis  of  drinking-water  and  rain-water,  which  is  pub- 
lished as  a  report  to  the  United  States  National  Board  of  Health. 

216.  A.  von  Danckelman,  of  Leipsic,  has  investigated  the  observa- 
tions of  precipitation  made  in  Saxony,  1864  to  1881.  Among  his  results 
we  quote  the  following : 

The  maximum  probability  of  rain  (0.63)  falls  in  the  decade  March  2 
to  11 ;  also  June  30  to  July  9,  and  N'ovember  27  to  December  6.  The 
minimum  probability  (0.40)  occurs  in  the  decades  September  28  to  Octo- 
ber 7,  and  May  11  to  20. 

The  relative  number  of  days  of  snow  and  days  of  rain  are  in  the 
winter  56,  spring  22,  and  autumn  13  per  cent.  The  number  of  days  free 
from  snow  varies  from  204  at  one  station  to  157  at  different  stations. 
{Z.  O.  0.  M.,  XVIII,  p.  392.) 

217.  Dr.  J.  MiiUer  gives  a  very  complete  collection  of  the  results  of 
observations  of  rain  and  snow  in  Switzerland,  some  of  the  longer  series 
representing  sixty  years  of  observations.  The  region  of  greatest  sum- 
mer rain  is  on  the  northern  side  of  the  Alps  ;  in  this  region  the  winter 
and  autumn  rutins  increase  from  east  to  west,  but  the  summer  rains  di- 
minish ;  the  region  of  minimum  rainfall  embraces  the  Canton  of  Tessiu. 
{Z.  0.  G,  iW.,  XIX,  p.  343.) 

218.  Professor  Topfer  has  published  an  elaborate  investigation  into 
the  rainfall  of  Germany,  which  is  printed  by  the  association  at  Gorlitz. 
He  finds  that  the  upper  stations  have  a  much  more  uniform  distribution 
of  rain  through  the  year.  The  heaviest  rainfall  in  stations  of  long  series 
occurred  at  Klausthal  and  Freudenstadt  and  the  summit  of  the  Brocken ; 
the  least  occurred  at  Wustrow  and  Muhlhausen.    {D.  M.  Z.,  I,  p.  258.) 

219.  E.  Millosevich  has  published  an  exhaustive  monograph  on  the 
distribution  of  rainfall  in  Italy.  Italy  possesses  many  stations  having 
very  long  series  of  observations  on  rainfall ;  for  instance,  Padua,  155 
years ;  Milan,  116 ;  Verona,  81 ;  Palermo,  74 ;  Pa  via,  63 ;  l^aples,  59 ; 
Eome,  55 ;  &c.  These,  therefore,  give  the  author  opportunity  to  study 
not  only  the  geographical  but  also  the  chronological  distribution  and 
periodicity.  In  a  land  of  such  varied  topography  the  variations  of 
climate  are  so  great  that  it  would  be  impossible  in  the  present  summary 
to  give  any  idea  of  the  richness  of  the  storehouse  of  information  con- 
t;^iiie4  in  this  volume.    [Z.  O.  G.  M.j  xix,  p.  49.) 
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220.  Dr.  V.  Kremzer  has  studied  the  variability  ot  rainfall  in  Earope, 
following  the  path  of  Hann,  von  Danckelmann,  and  others.  Among 
the  general  conclusions  to  be  drawn  from  his  tables  we  note  the  follow- 
ing: 

!•  The  mean  variability  in  quantity  of  rainfall  increases  with  dimin- 
ishing latitude,  and  the  more  rapidly  in  proportion  as  we  penetrate  the 
region  of  subtropical  rains. 

2.  From  the  records  for  Padua  for  150  years  he  finds  that  the  error 
of  the  mean  annual  rainfall  as  Computed  for  any  30  years  will  be  1  per 
cent,  and  the  largest  probable  error  2.5  per  cent. 

3.  The  sources  of  variation  in  rainfall  measures  due  to  changes  in  the 
observers,  in  the  exposure  of  gauges,  and  in  the  general  changes  of  the 
regions  surrounding  the  gauges,  are  all  included  in  the  above  figures 
for  the  actual  rainfall ;  he  makes  a  special  illustration  of  the  effect  of 
these  sources  of  error  in  the  case  of  the  records  at  Breslau,  where  the 
great  mean  variability  and  annual  variability  is  largely  traceable  to 
instrumental  changes. 

4.  As  to  stations  that  lie  in  the  rain  shadow  of  a  mountain  chain,  they 
also  have  a  higher  variability  because  of  this  location  than  do  those 
stations  that  lie  on  the  opposite  side  of  the  mountain  and  receive  an 
excess  of  rain.  In  this  respect  he  examines  especially  the  records  from 
Italy  and  the  Hartz  Mountains. 

5.  In  reference  to  elevation  above  sea  level,  the  variability  of  rain  is 
much  less  for  an  entirely  plane  surface  considerably  elevated  above  the 
sea,  but  the  contrary  if  mountains  intersect  an  elevated  plain.  As  re- 
gards the  relation  between  coast  and  interior  stations,  the  former  have 
the  greater  variability. 

6.  As  regards  the  seasons,  the  greatest  variability  belongs  to  the  cold 
season  of  the  year,  while  the  least  variability  or  greater  uniformity 
belongs  to  the  season  of  vegetation. 

Kremzer  gives  convenient  general  tables  for  deducing  the  number 
of  years  of  observations  necessary  in  order  to  obtain  an  annual  mean  of 
a  given  accuracy  5  thus  for  a  station  whose  annual  variability  is  20  per 
cent.,  11.8  years  will  be  required  to  obtain  a  mean  rainfall  correct  to 
within  5  per  cent.  The  probable  errors  of  the  monthly  rainfall  for  any 
one  station  as  based  on  observations  for  10  years  are  as  follows :  For 
Algiers  22  per  cent.,  southern  Spain  19,  lower  Italy  18,  Central  ItjUy  16, 
upper  Italy  15,  Switzerland  14,  Germany  12  and  11. 

The  above  remarks  refer  to  percentages  of  rainfall,  taking  the  annual 
and  monthly  mean  total  quantities  as  the  basis;  in  a  subsequent  section 
on  the  actual  rainfall  he  discusses  the  occurrence  of  dry  and  wet  periods. 
By  combining  together  all  his  rainfall  records  for  Europe,  he  obtains  a 
general  mean  which  must  have  some  cosmic  or  extended  terrestrial  rela- 
tion. Combining  each  year  with  its  neighboring  years  he  obtains  a 
smoothed  curve,  which  is  expressed  in  the  second  column  of  the  following 
table  in  percentages  of  the  departure  of  the  quantity  of  rain  from  its 
S.  Mis.  33 21  rc^c^nlo 
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normal  \  alae.  The  '^onderfnl  agreement  of  these  variations  with  the  va- 
riations of  Wolf's  sun-spot  numbers  shows  that  we  have  here  to  do  with 
some  general  feature  connecting  the  earth  and  sun.  the  inflections  of  the 
rain-curve  following  those  of  the  sun-spot  by  an  interval  of  about  one 

year. 

Kremzet^B  vorioMZti^  of  ram  in  Ewrope, 


Year. 


1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 


Peroent 


+3.8 

3.7 

4.5 

6.2 

4.5 

2.0 

+1.6 

-0.0 

—6.6 


Year. 

Percent 

18W 

1858 

-8.0 
-7.1 
-L6 

Xll 

0.6 
-A8 
-6.2 
-4.6 

1850 

I860 

1861 

1862 

1863 

1864 

1865 

Year. 


1866 
1867 
1868 
1860 
1870 
1871 
1872 
1873 
1874 


Peroent 


0.4 

4.7 

4.8 

+L6 

0.0 

1.7 

3.1 

+2.5 

-0.2 


'  (D.  M.  Z.,  p.  93.) 

221.  G.  J.  Symous,  of  London,  gives  an  important  discussion  of  the 
variation  in  annual  rainfall  for  the  years  1830  to  1881  in  England.  The 
mean,  of  nine  stations  is  reduced  to  annual  percentages,  the  extreme  range 
of  which  is  from  71  per  cent,  in  1854,  up  to  136  per  cent,  in  1852.  From 
1853  to  1859,  inclusive,  the  rainfall  was  below  the  average;  from  1875  to 
1881,  it  was  decidedly  above  the  average.  Hann  remarks  that  this  tiry 
period  prevailed  also  on  the  nortiiem  side  of  the  Alps,  while  the  wet  pe- 
riod prevailed  over  the  whole  of  Western  and  Central  Europe.  -  The  very 
dry  period  that  prevailed  in  Hungary,  1861  to  1866,  was  not  prominent 
in  England.  In  general,  the  average  variability  of  English  rainfall  is 
about  14  per  cent,  of  its  mean  quantity,  but  it  amounts  to  about  40  per 
cent,  each  half  century.  The  wet  and  dry  years  apparently  arrange 
themselves  in  series  of  ten  and  twelve  years  respectively;  thus  the  wet 
years  are  1836,  1848,  1860,  1872 ;  the  dry  years  are  1834,  1844, 1854, 
1864,  and  1874.    {Z.  0.  0.  M.,  xvm,  p.  387.) 

222.  F.  Augustin  has  studied  the  rainfall  at  Prague,  especially  a43  to 
its  daily  periodicity,  having  at  his  disposal  twenty  years'  observations 
with  a  self-recording  rain- gauge;  he  finds  it  impossible  to  give  the  mean 
annual  periodicity,  especially  because  of  the  difficulty  of  measuring  the 
snow  in  winter  time,  and  the  loss  of  occasional  very  heavy  rainfalls  in 
sammer  time,  but  the  daily  maxima  and  minima  stand  forth  very  clearly. 
As  regards  quantity  of  rainfall,  the  principal  maximum  occurs  between 
4  and  5  p.  M.,  shortly  after  the  temperature  maximum.  A  second  max- 
imum occurs  between  9  and  10  p.  m.;  a  third  maximum  between  9  and 
10  A.  M.  The  principal  minimum  occurs  about  4  A.  M.,  a  second  min- 
imum between  7  and  8  P.  m.,  and  a  third  minimum  between  11  A.  M.  and 
noon.  With  regard  to  the  frequency  of  rain,  there  are  also  three  maxima 
and  three  minima,  as  follows:  The  principal  maximum,  7  to  8  P.  m.; 
the  secondary  maxima,  between  8  and  9  A.  M.,  and  between  2  and  3  p.  m.; 
the  principal  minimum,  between  2  and  3  A.  m.  ;  the  secondary  minima, 
about  noon  and  between  4  and  5  p.  m. 
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« 
The  intenftlty  of  the  rainfall  or  the  quantity  per  hour  changes  yeiy 
nearly  as  the  total  quantity ;  the  probability  of  rain  Ibllows  the  curve 
of  rain  frequency.    {Z.  0.  O.  ilf.,  xvii,  p.  243.) 

223.  F.  Seeland,  of  Klagenfurt,  has  studied  the  daily  record  of  the 
height  of  water  in  the  wells  fed  by  subterranean  springs  at  Klagenfurt 
during  the  five  years  1878  to  1882 ;  the  height  of  water  is,  of  course,  a 
general  result  of  the  rainfall  of  the  whole  of  the  surrounding  basiUi 
which  extendsfrom  northwest  to  southeast.  All  the  springs  in  this  basin 
show  similar  phenomena;  the  lowest  average  reading  prevailed  in  1878; 
the  highest  in  1879.  Comparison  with  the  rainfall  at  one  station, 
Klagenfurt,  scarcely  gives  any  satisfactory  basis  for  unraveling  the 
complicated  phenomenon.  The  highest  rainfall  occurred  in  1787  and 
the  least  in  1881.    {Z.  O.  0.  Jl.,  xviii,  p.  339.) 

224.  H.  F.  Blanford,  director  of  the  Meteorological  Of&ce  in  India, 
from  a  study  of  the  connection  between  snowfall  in  the  Himalaya  and 
the  subsequent  'dry  winds  of  Northern  India,  draws  the  following  con- 
clusions : 

1.  A  remarkably  heavy  and  especially  a  late  snowfall  in  the  Northwest 
Himalayas  is  followed  by  a  long  period  of  drought  on  the  plains  of 
Northwest  and  Western  India. 

2.  A  rich  winter  and  spring  precipitation  at  the  stations  of  the  North- 
western Himalayas  is  followed  in  sixteen  cases  out  of  eighteen  by  a  de- 
ficient summer  rain  on  the  plains  of  Northwest  India,  and  vice  versa. 

3.  The  west  winds  that  are  characteristic  as  abnormal  during  droughts 
in  west  and  north  India  are  identical  in  character  with  the  normal 
winds  of  the  regular  dry  season,  and  appear  to  be  fed  by  descending 
Gunents  from  the  Northwest  Himalayas  and  possibly  from  the  mount- 
ains on  the  west. 

4.  It  is  an  ordinary  welllinown  phenomenon  of  the  winter  months 
that  a  fall  of  rain  and  snow  in  the  Northwest  Himalayas  is  directly  fol- 
lowed by  a  wave  of  high  pressure  that  progresses  from  the  western  hills 
toward  the  east,  accompanied  by  a  cool  northwest  wind^ 

5.  The  conclusion  that  seems  to  follow  is  that  an  unusual  extension  of 
thesnow-coveringin  the  Northwest  Himalaya  acts  upon  the  higher  levels 
in  summer  like  the  ordinary  fall  of  snow  and  rain  in  the  lower  regions 
of  the  Himalayas  in  the  winter  time,*and  favors  the  formation  of  the 
dry  northwest  winds  on  the  plain  of  Western  India. 

6.  That  the  dependence  of  the  dry  winds  upon  the  Himalaya  snow- 
fall offers  a  criterion  for  the  prediction  of  the  probability  of  a  drought 
in  Northwestern  and  Western  India.  {Z.  0.  O.  JIf .,  xix,  p.  378,  and  Nor 
ture^  XXX,  p.  46.) 

225.  H.  F.  Blanford,  in  studying  the  theory  of  the  winter  rains  in 
Northern  India,  concludes  that  the  aqueoiis  vapor  evaporated  from  the 
earth's  surface  diffuses  gradually  upwards  in  the  quiet  atmosphere  of 
Northern  India  and  reaches  an  altitude  favoring  the  condensation  into 
cloud.    When  once  in  this  way  a  moderately  thick  bank  of  cloud  has 
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been  formed,  the  eqnilibriam  is  80on  disturbed,  the  diminution  of  tem- 
perature under  the  cloud  is  slower  and  the  average  temperature  there- 
fore  higher.  This  suffices  to  inaugurate  an  inflow  of  air  from  all  sides 
and  an  ascending  motion  and  a  falling  barometer.  Warm,  moist  air 
blows  up  from  the  south  and  we  have  the  conditions  for  the  winter  rains. 
If  this  is  correct  we  must  consider  the  quiet  calm  air  as  the  initial  con- 
dition, but  this  calm  is  due  to  the  existence  of  the  high  chain  of  mount- 
ains that  surrounds  Northern  India  on  the  east,  north,  and  west.  Were 
these  absent  the  strong,  dry  northeast  winds  would  carry  away  the  va- 
por and  the  weather  would  be  similar  to  that  of  Southern  China. 

226.  [This  is  also  a  very  fair  description  of  the  growth  of  a  storm- 
center  in  the  region  west  of  the  Mississippi,  such  as  occasionally  takes 
place  directly  under  the  observation  of  the  Signal  Office.]  {Z,  0.  G.  Jf., 
XIX,  p.  452.) 

227.  A.  Eichter,  of  Ebersdorf,  has  discussed  the  observations  made 
at  that  place  for  six  years  on  the  direction  of  movemelit  of  the  upper 
clouds,  with  the  following  results:  The  mean  direction  of  the  move- 
ment is  from  the  point  south  84^  W.,  but  for  observations  made  one  or 
more  days  before  rain  the  direction  is  from  a  more  northerly  point,  and 
for  observations  made  a  few  hours  before  rain  the  direction  is  from  a 
more  southerly  point.  The  probability  of  ra4n  within  twenty-four  hours 
is  greatest  (65  per  cent.)  when  the  clouds  move  from  the  southwest;  the 
general  probability  that  rain  will  follow  within  twenty  four  hours  after 
an  observed  cirrus  is  56  per  cent. ;  but  rain  fell  on  58  per  cent,  of  all 
the  days  in  these  six  years;  therefore,  in  general,  the  cirrus  precedes 
non -rainy  weather.  This  is  explained  by  the  fact  that  cirrus  observations 
cannot  be  made  when  low  clouds  obscure  the  heavens,  on  which  days 
the  probability  of  rain  is  greatest.  The  direction  of  cirrus  movement 
is  for  winter  from  the  N.  82^  W.,  and  for  summer  S.  74^  W.  Using  the 
wind  direction  as  observed  at  a  more  favorable  station  five  miles  dis- 
tant, it  is  found  that  the  cirrus  deviates  from  the  wind  most  frequently 
by  angles  of  plus  or  minus  4oO,  but  the  probability  of  rain  is  less  when 
the  wind  is  opposed  to  the  ciiTus  than  when  the  directions  agree,  and 
similar  results  are  found  by  comparing  the  cirrus  and  lower  clouds.  On 
special  days  of  low  barometer  the  direction  of  the  cirrus  has  no  appar- 
ent influence  upon  the  rainfall,  but  when  the  barometer  is  simply  fall- 
ing with  a  southwest  wind  the  occurrence  of  cirrus  movements  nearly 
coinciding  with  that  of  the  wind  is  in  73  per  cent,  of  such  cases  followed 
by  rain,  while  with  northeast  winds  only  43  per  cent,  are  followed  by 
rain.    (D.  M.  Z.,  i,  p.  319.) 

228.  Prof.  H.  Klein  proposes  to  make  more  use  than  hitherto  of  ob- 
servations of  the  cirrus  clouds  for  purposes  of  weather  prediction.  The 
difficulty  lies  mostly  in  the  fact  that  all  observations  must  be  made  at 
the  earth's  surface,  and  we  therefore  know  but  little  of  their  aUitude 
and  thickness.  Systematic  observations,  however,  have  lately  been 
made  both  by  himself  at  Cologne  and  by  Neumeyer  at  Hamburg,  from 
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which  he  indicates  a  few  rales  additional  to  the  ideas  previously  pob- 
lislied  by  others.  Thus  he  states  that  when  a  thiu  cirrus  arc  a^jpears 
upon  the  western  horizon  with  its  summit  in  the  west,  this  surrounds  a 
depression  still  further  west  moving  eastward,  and  will  be  followed  in 
four  \,o  eight  hours  by  a,  heav}'  rata.  Again,  if  for  twelve  hours  the 
cirrus  clouds  moving  from  the  west  occupy  only  the  southern  horizon, 
then  for  the  next  day  we  expect  an  east  wind ;  but  if  the  cirrus  move 
from  the  southeast  many  dry  days  of  east  winds  are  to  be  expected, 
and  if  the  cirri  move  from  the  east-northeast,  or  the  east,  u  continuous 
dry  weather  may  be  expected. 

229.  [The  importance  of  studying  the  nuovements  of  both  upper  and 
lower  clouds  which  had  already  been  abundantly  indicated  by  Espy 
and  Eedfield  and  others,  led  the  present  writer  to  include  all  of  these 
in  his  daily  telegraphic  dispatches  for  the  Daily  Weather  Bulletin  of 
the  Cincinnati  Observatory,  the  publication  of  which  began  in  Septem- 
ber, 1869.  The  daily  manuscript  weather  map  of  the  Army  Signal  OflQce 
began  in  1871  to  show  the  direction  and  kind  of  clouds,  and  the  util- 
ization of  cirrus  and  other  cloud  movements  for  the  anticipation  of 
storms,  and  even  as  a  first  indication  of  the  formation  of  a  new  storm- 
center,  growing  up  immediately  under  one's  eyes,  became  a  matter  of 
daily  practice  from  that  time.]    (Z.  0.  O.  M.^  xivrii,  p.  220.) 

230.  J.  Damian,  of  Innspruck,  by  careful  observations  of  the  clouds 
during  June,  1882,  has  endeavored  to  determine  the  relation  between 
the  rainfall  and  the  upper  and  lower  currents  of  air.  Hefinds  the 
quantity  of  rain  greatest  when  the  lower  current  is  from  the  southwest 
and  the  upper  current  from  the  north,  but  least  when  the  lower  current 
is  from  the  north  with  the  upper  from  the  south.  When  the  angular 
deviation  between  the  direction  of  the  two  currents  is  23^  he  finds  one 
case  with  rain  and  six  without  rain  ;  when  it  is  45°  the  numbers  are  1 
and  9,  respectively;  when  it  is  90°  the  numbers  are  2  and  8;  for  135^ 
the  numbers  are  8  and  3 ;  for  180°,  4  and  1,  which  results  are  equiva^ 
lent  to  saying  that  the  more  nearly  the  upper  are  opposed  to  each  other 
the  more  likely  is  rain  to  follow.    {Z,  O.  0. 1/.,  x:viii,  p.  345.) 

231.  G.  Mantel  gives  in  the  Swiss  Anyiuaire  for  1882  a  study  into  the^ 
connection  between  the  number  of  clear  and  cloudy  days  in  any  period 
and  the  meaii  cloudiness  of  that  period.  His  investigation  is  partly 
mathematical  and  partly  based  on  actual  observations.  He  shows  that 
assuming  a  mean  daily  cloudiness  of  1  on  a  scale  of  10  for  the  clear 
days,  9  for  the  cloudy  days,  and  5  for  the  remaining  days,  we  can  com- 
pute the  mean  cloudiness  even  for  a  period  of  months  in  close  agree- 
ment with  direct  daily  observation.    (Z.  O.  O.  If.,  xix,  p.  346.) 

232.  Grossman  has  studied  the  connection  between  the  mean  cloudi- 
ness of  any  period  and  the  number  of  clear  and  cloudy  days,  in  a  man- 
ner similar  to  the  study  of  G.  Mantel  for  Switzerland.  Grossman  has 
tested  Mantel's  Swiss  formula  by  application  to  the  German  stations; 
lie  finds  that  the  monthly  mean  cloudiness  (C)  can  be  expressed  as  i^ 
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f  anction  of  tho  difference  between  the  number  of  doady  and  clear  days 
by  the  formula  0=63  H — (cloudy-dear),  where  n  is  the  whole  number 

of  days  in  the  period.  He,  however,  does  not  recommend  that  we  give 
up  computing  mean  cloudiness  by  taking  the  actual  average  of  each 
day's  actual  observation.    (/>.  M.  Z.,  i,  p.  341.) 

233.  Boscoe  and  Stewart  publish  the  results  of  observations  made  at 
Kew,  1875-*'82  on  solar  radiation  or  the  heat  of  sunshine  as  registered 
by  Campbell's  sunshine  recorder ;  the  original  form  of  this  apparatus 
consists  of  a  wooden  block  with  a  hemispherical  depression  ixito  which 
is  inserted  a  spherical  lens  so  that  the  focus  of  the  lens  lies  at  the  sur- 
face of  the  wood,  and  it  is  assumed  that  the  sun's  rays  char  or  bum  the 
block  in  proportion  to  their  intensity  and  duration.  One  block  lasts 
from  June  21  to  December  21,  and  is  then  changed  for  a  second  block 
to  last  from  December  21  to  June  21.  Twenty-four  years  of  observatiops 
seem  to  show  that  the  quantity  of  solar  heat  received  by  the  block  is 
greater  from  December  to  June  than  from  June  to  December  (due  to 
cloudy  weather f);  there  is  also  a  slight  trace  of  a  double  variation  in- 
side of  each  sun-spot  period.    (Z.  0.  0.  Jf.,  xix,  p^  546.) 

234.  Prof.  J.  M.  Pernter  has  made  a  collection  of  data  relative  to  the 
amount  of  sunshine  received  at  different  places  on  the  northern  hemi- 
sphere, and  the  few  stations  given  by  him  serve  to  increase  the  interest  in 
this  important  climatic  and  meteorologic  element.  His  tables  give  the 
hourly  and  monthly  averages  and  totals  of  the  amount  of  sunshine  re- 
corded by  the  Beck-Campbell  sunshine  register  for  five  stations  in  Europe, 
one  in  Asia,  and  four  in  Canada,  all  for  the  year  1882.  [Records  have 
been  maintained  for  a  number  of  years  with  this  instrument  at  Wash- 
ington, but  have  not  yet  been  reduced  and  published.  In  fact  some 
doubt  seems  to  have  arisen  as  to  the  value  of  these  records.]  Pernter  ex- 
presses the  wish  that  the  publication  of  the  results  of  the  snnshine-reg- 
ister  should  be  given  by  hours  and  tenths  of  liours,  not  the  hourly  means 
expressed  as  rates  per  day,  and  not  the  monthly  means,  but  the  hourly 
totals  and  the  monthly  totals.  From  his  examination  of  the  records 
it  seems  that  the  depression  in  the  curve  of  daily  rate  that  had  already 
been  established  for  Vienna  at  about  noon  appears  with  few  exceptions  at 
all  other  stations.  St.  Petersburg  and  Winnipeg,  like  Vienna,  show  in 
summer  more  sunshine  in  the  morning  than  in  the  afternoon,  and  the 
reverse  in  winter;  all  stations  have  more  sunshine  in  the  afternoon  than 
morning  throughout  the  year;  this  peculiarity  Pernter  attributes  to  the 
difference  between  continental  and  marine  climates. 

By  making  use  of  Schott's  tables  of  sunrise  and  sunset  on  account 
of  their  accuracy,  Pernter  computes  the  percentage  of  the  observed  to 
the  greatest  possible  duration  of  sunshine.  In  general  the  annual  to- 
tals and  the  annual  percentages  diminish  with  the  increase  of  latitude; 
the  annual  averages  are  61  per  cent,  for  Bola,  4G  for  Toronto,  37  for 
Magdeburg,  47  for  Winnipeg,  42  for  Vienna,  41  for  Sydney,  71  for  Alia- 
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habad,  39  for  St.  Petersburg,  27  for  Stonyhurat.  In  general  there  is  a 
larger  per  cent,  of  sanshine  in  summer  than  in  winter,  or  the  «hort 
winter  days  have  more  cloudiness  than  the  long  summer  days;  but 
Allahabad  shows  the  opposite,  since  there  the  months  of  longest  days 
are  the  rainy  months,  and  the  highest  percentages  of  sunshine  occur  in 
December  and  October.    {Z.  0.  O.  Jtf .,  xix,  p.  326.) 

Yll.—(a)  Winds  and  ocean  oubbents;  (6)  Dynamic  laws  fob 

MOVEMENT  OF  AIB,  CONSIDEBINa  THE  BOTATION  OF  THE  EABTH 
AND  THE  LAWS  OF  THEBMODYNAMICS. 

236.  Dr.  Woeikof  has  calculated  for  fifty  stations  in  Siberia  and  Eus- 
sia  the  diurnal  period  in  the  velocity  of  the  wind,  and  shows  its  inti- 
mate connection  with  the  diurnal  change  of  temperature  and  the  uprising 
currents  as  explained  by  Koppen.  Where  the  surface-heating  is  slight 
the  diurnal  amplitude  is  slight.    {Nature^  xxvm,  p.  571.) 

236.  The  United  States  National  Academy  of  Sciences  has  published 
a  report  of  its  expedition  to  Caroline' Island,  in  the  South  Pacific,  for 
the  observation  of  the  solar  eclipse  of  May  6, 1883.  The  meteorological 
results  obtained  by  Prof.  W.  Upton  give,  among  other  things,  a  new 
value  of  the  atmospheric  '^  constant  of  absorption  of  solar  heat"  and  an 
approximate  determination  of  the  heat  reflected  from  our  atmosphere 
during  totality;  also  a  determination  of  the  diurnal  period  in  the  force 
of  the  wind  deduced  from  hourly  records  of  the  velocity  of  the  sailing 
vessel  as  determined  by  the  ship's  log.  During  an  interval  of  about  ten 
days  the  vessel  sailed  in  a  uniform  trade- wind  without  a  single  change 
in  the  trimming  of  the  sails.    Upton's  results  show  a  greater  velocity 

•  of  wind  by  night  than  by  day. 

237.  [This  exceptional  result,  if  no  flaw  be  discovered  in  the  method, 
may  possibly  be  explained  (1)  as  due  to  the  fact  that  the  height  of  the 
center  of  wind  pressure  against  the  sail  is  about  40  feet  above  the  sea, 
and  (2)  by  the  assumption  that  above  this  elevation  the  wind  has  its 
normal  velocity  at  night,  but  a  less  velocity  by  day,  owing  to  the  upris- 
ing of  slowly-moving  heated  currents  from  the  surface  of  the  sea ;  in 
other  words,  the  diurnal  periodicity  of  the  wind,  which  over  the  land  is 
observed  up  to  a  height  of  many  hundred  and  sometimes  of  several 
thousand  feet,  is  over  the  sea  felt  up  to  the  height  of  only  a  few  hun- 
dred feet.  Above  that  level  its  velocity  is  uniform ;  immediately  below 
it  the  velocity  is  least  in  the  middle  of  the  day,  while  at  the  surface  of 
the  sea  the  velocity  is  greatest  in  the  middle  of  the  day.  The  Espy- 
K5ppen  theory  has  not  yet  been  developed  far  enough  to  enable  us  to 
state  the  relation  between  temperature  of  earth  or  sea  surface,  and  the 
height  of  the  plane  of  no  diurnal  wind-period,  but  it  is  evident  that  the 
height  over  the  sea  may  really  be  as  small  as  Upton's  observations  in- 
dicate. This  result  explains  also  the  peculiarities  of  the  diurnal  land 
and  sea  breezes  at  sea-shore  stations^  when  the  general  winds  are  firom 
land  or  water.] 
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238.  H.  E.  Hamberg,  of  Stockholm,  has  published  a  third  memoir  oa 
the  diurnal  variation  of  tbe  tbrce  of  the  wind.  The  author  endeavors  to 
show  that  the  amplitude  between  the  daily  maximum  and  minimum  of 
wind  velocity  is  greater  for  strong  winds  than  for  feeble  ones.  As  to 
the  questions  whether  the  amplitude  of  the  wind  is  best  expressed  by 
the  difference  between  the  maximum  and  minimum  or  by  the  ratio  be- 
tween them,  Hamberg  is  of  the  opinion  that  the  ratio  should  be  pre- 
ferred, but  Hann  remarks  that  tlie  question  can  only  be  decided  after 
considering  the  object  of  the  investigation.  After  discussing  this  ques- 
tion, which  is  again  fully  replied  to  by  Hann,  Hamberg  communicates 
the  results  of  a  large  collection  of  data  elucidating  the  diurnal  changes 
for  all  classes  of  winds  and  for  numerous  stations^  in  Europe ;  he  then 
passes  especially  to  the  daily  period  for  TJpsala  in  the  winter  time,  show- 
ing that  the  amplitude  increases  with  the  strength  of  the  wind,  and 
that  the  influence  of  cloudiness  is  but  slight.    {Z.  0.  0.  Jlf.,  xix,  p.  303.) 

239.  £.  Stelling  discusses  the  wind  direction  in  the  lower  portion  of 
the  rivers  Obi  and  Jenissei.  He  shows  that  the  southeast,  south,  and 
southwest  winds  of  North  and  West  Siberia  do  not  belong  to  any  Xorth 
Atlantic  cyclonic  system,  but  belong  to  the  anti-cyclonic  winds  attend- 
ing the  high  barometer  of  Northern  Asia.    {Z.  O.  0,  Jf.,  xix,  p.  417.) 

240.  Prof.  n.  Fritz  shows  that  the  whisper  wind,  which  is  a  local  cur- 
rent at  the  entrance  of  the  narrow  valley  of  the  Khine,  blowing  down 
the  upper  portion  of  this  valley  in  the  evening  and  early  mornings  of 
warm,  clear  days,  is  simply  a  part  of  the  general  current  of  air  in  the 
valley  of  the  river,  and  not  to  be  attributed  to  any  special  influence  of 
the  Wisperthal  which  is  popularly  and  romantically  associated  with  the 
wind.    {Z.  0.  G.  M.,  xix,  p.  246.) 

241.  J.  M.  Petnter,  in  a  second  contribution  on  the  winds  at  high 
altitudes,  shows  that  on  the  summit  of  the  Obir  the  southeast  and  south 
winds  are  most  frequent,  and  therefore  the  upper  trade  or  return 
trade  has  no  existence  there.  For  both  frequency  artd  total  movement 
there  is  a  double  maximum  and  minimum.  The  diurnal  wind-changes 
follow  the  sun,  namely,  they  veer  with  the  sun  during  the  day  time,  but 
during  the  night  time  *'back''  or  return  against  the  sun.  The  north 
and  northwest  winds  are  the  strongest,  the  south  and  southwest  the 
softest.  By  selecting  fifty-one  perfectly  clear  days  the  daily  period 
becomes  still  more  pronounced,  confirming  the  author  in  his  su^jposi- 
tion  that  the  sun's  heat  is  the  principal  cause  of  the  diurnal  change  of 
wind  force.    {Z.  O.  G.  -¥.,  xix,  p.  380.) 

242.  E.  Billwiller,  of  Zurich,  has  published  a  preliminary  discussion  of 
the  results  of  the  anemometer  records  for  August,  1883,  ^ith  the  Munro 
anemograph  on  the  summit  of  the  Santis.  He  fears  that  the  instru- 
ment will  not  work  satisfactorily  in  the  winter,  owing  to  the  frost  and 
ice  that  accumulate  during  the  prevailing  moist  west  winds,  and  has 
attempted  therefore  to  make  a  comparison  during  the  favorable  weather 
with  the  records  of  the  observatory  at  Berne,  which  is  .situated  in  au 
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open,  free  space,  and  fairly  represents  the  wind  of  the  northern  base  of 
the  Alps.  In  general  he  finds  for  Berne  the  southwest  and,  north  to 
be  the  most  frequent  winds,  while  for  Santis  they  are  the  southwest 
and  west.  The  total  movement  of  the  wind  is,  /or  Berne  2,500,  but 
for  the  Santis  22,000  kilometers  during  the  month.  The  strongest  winds 
for  Berne  are  southwest,  north,  and  northeast,  but  for  the  Santis 
southwest  and  west.  The  altitudes  for  the  two  stations  are,  foj  Berne, 
570  meters ;  for  the  Santis  anemometer,  2,508  meters,  the  anemometer 
caps  being  4  meters  above  the  summit  of  the  mountain.  The  diurnal  ve- 
locity of  the  wind  is  very  great  at  Berne,  having  a  maximum  velocity 
of  10.0  kilometers  per  hour  between  1  and  2  p.  m.,  and  a  minimum  of  0.1 
between  4  and  6  A.  M.,  but  for  the  Santis  summit  we  have  a  maximum 
38.1  between  3  and  4  A.  M.,  and  a  minimum  '28.2  between  8  and  10  A. 
M.,  and  again  between  2  and  3  p.  m.    {Z.  O.  O.  M.^  xviii,  p.  416.) 

343.  The  first  year  of  observations  on  the  summit  of  the  Santis  (alti- 
tade  2,467  meters)  are  published  by  Haun,  from  which  we  see  that  the 
greatest  wind  velocity  occurred  at  9  p.  m.  on  the  average  of  the  year, 
the  mean  value  being  1.60  of  the  scale  on  the  Wild  tablet  anemometer, 
I  he  maximum  being  2.2  in  March  and  the  minimum  1.2  in  June;  the 
average  lowest  wind  force  was  4.10  at  1  p.  m.,  the  highest  being  2.1  in 
November  and  the  minimum  being  0.8  in  June.  {Z.  0.  0.  Jf.,  xvin,  p. 
479.) 

244.  Stevenson  has  from  some  observations  at  heights  less  than  200 
feet  endeavored  to  obtain  the  rate  of  increase  of  the  wind  with  the  alti- 
tude.   He  finds  that  the  following  formulie  represent  his  observations : 

V        111  f      h 

For  wind  velocity    y^v'H'  ^^^^  pressure  -^=  n- 

where  the  small  letters  refer  to  the  lower  station  and  the  large  letters 
to  the  higher;  the  velocities  are  expressed  in  miles  per  hour,  the  press- 
ares  in  pounds  per  square  foot,  and  the  altitudes  in  feet.  By  means  of 
these  formulae  it  should  beconie  possible  for  meteorologists  to  reduce  all 
observed  wind  velocities  and  pressures  to  a  uniform  standard  altitude. 

245.  [It  would  seem  that  one  of  the  most  important  steps  to  be  taken 
in  the  near  future,  in  order  to  render  the  study  of  daily  weather  maps  a 
more  precise  scientific  matter,  consists  in  the  correction  of  anemometer 
readings  for  instrumental  and  local  peculiarities  and  their  reduction  to 
a  uniform  altitude  above  the  surface  of  the  ground ;  similarly  the  tem- 
perature and  moisture  observations  so  far  as  they  relate  to  the  moving 
mass  of  air  should  be  reduced  to  a  uniform  elevation ;  as  regards  rain- 
fall thd  correction  for  local  and  instrumental  peculiarities  seems  almost 
hopeless,  but  is  none  the  less  desirable  5  the  reduction  to  a  uniform  alti- 
tude, however,  is  a  much  simpler  matter.]    (Z.  0.  G.  M.j  xvin,  p.  319.) 

216.  E.  D.  Archibald,  of  London,  has  undertaken  an  investigation  into 
the  velocity  of  the  wind  as  affected  by  the  altitude  above  ground,  and 
bai  extended  Mr.  Stevenson's  experiments  (which  terminated  with  a 
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height  of  60  feet),  by  means  of  kitjes  extending  ap  to  1,500  or  2,000.   For 

V    H 

the  formula   -— =tj-  given  by  Stevenson,  which  should  not   be  used 

above  100  feet,  Mr.  Archibald  suggests  the  following:    —  =4    1^ 

V        V  h 

which  is  one  of  Stevenson's  fb^t  formulae.    This  holds  good  up  to  23,000 

feet  if  we  may  rely  upon  the  observations  of  Vettin,  and  does  not  vary 

very  much  from  the  formula  given  by  Ferrel,  viz : 

_       0.0027       P 

^      IxOMSSm  P'^ 

(Nature^  xxvn,  pp.  243-^07.) 

247.  Mr.  Thomas  Stevenson,  of  Edinburgh,  replies  to  Mr.  Archibald's 
remarks  and  maintains  that  his  own  second  formula  is  abundantly  suf- 
ficient to  rei)resent  the  observed  increase  of  wind^velocityi  (Nature^ 
xxvix,  p.  432.) 

248.  A.  Buchan  communicates  the  results  of  the  Challenger  observa- 
tions as  to  the  diurnal  velocity  of  the  wind  on  the  open  sea  near  the 
shore  and  on  land.  These  results  are  also  incorporated  in  his  article  on 
Meteorology  in  the  Encyclopaedia  Britannica.    (Nature^  xxvn,  p.  413.) 

249.  Mr.  E.  D.  Archibald  differs  from  Buchan  in  the  latter's  explana- 
tion of  the  diurnal  variation  in  the  variation  of  the  wind,  and  affirms  his 
adherence  to  the  views  of  Espy  and  Koppen.    {Nature^  xxvii,  p.  461.) 

260.  W.  Koppen  criticises  some  passages  in  Hann's  Climatology  rela- 
tive to  land  and  sea  breezes,  and  his  remarks  suggest  the  importance  of 
a  few  additional  observations  in  favorable  localities  ]  thus  he  says  the 
origin  of  the  sea  breeze  is  not  primarily  due  to  the  increase  of  pressure 
in  the  upper  part  of  a  warming  column  of  air.  Since  the  sea  breeze  be- 
gins over  the  sea  and  subsequently  stretches  to  the  land  and  up  into 
the  bays  and  inlets,  this  must  be  attributed  to  the  resistance  of  the  land 
retarding  the  breeze  which  is  felt  at  a  little  distance  out  over  the  sea  and 
is  first  overcome  when  the  pressure  increases  to  a  certain  limit. 

Koppen  thinks  that  since  the  sum  total  of  the  upper  and  lower  circu- 
lation is  certainly  stronger  by  day  than  by  night,  and  as  the  land  breeze 
is  feebler  than  the  sea  breeze,  it  is  not  necessary  to  conclude  that  a  land 
wind  is  blowing  strongly  at  some  altitude  above  the  earth's  surface. 
He  calls  attention  to  the  fact  that  although  the  sea  breeze  is  generally 
intensified  when  the  prevailing  wind  direction  agrees  with  it,  yet,  on 
the  other  hand,  observation  does  not  confirm  the  idea  that  the  land 
wind  is  increased  when  the  prevailing  winds  agree  with  it.  This  rever- 
sion of  the  preceding  law  is  an  apparently  natural  one,  and  is,  per- 
haps, generally  supposed  to  be  true,  but,  as  Koppen  remarks,  actual 
observations  do  not  confirm  it,  and  we  evidently  still  need  a  correct 
explanation  of  the  mechanism  of  the  sea  breeze.    {Z,  O.  6.  Jf .,  xix,  p.  39.) 

251.  [Is  not  this  explanation  suggested  by  the  above  note  on  the  re- 
sults of  Professor  Upton's  study  of  a  ship's  velocity  in  the  South  Pacific 
Ocean,  t. «.,  the  level  of  uniform  maximum  velocity  is  much  lower  over 
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the  sea  than  over  the  land,  owing  to  the  feeble  uprising  current,  as  it 
is  also  lower  over  the  slightly  heated  lands  of  high  latitudes  and  over 
the  land  during  the  night  as  compared  with  the  day  time.] 

252.  Dr.  A.  Sprung,  of  Hamburg,  in  reference  to  the  daily  period  in 
the  direction  of  the  wind  which  has  for  centuries  been  recognized,  says 
that  the  theory  of  vertical  ascending  currents  or  topsy  turvey  move- 
ments would  lead  us  to  the  following  conclusions  which  are  fully  ex- 
planatory of  this  periodicity : 

1.  In  the  northern  hemisphere,  on  the  low  plains  and  on  high  plains, 
the  wind  has  a  tendency  to  change  its  direction  with  the  hands  of  a 
watch  in  the  morning  and  against  the  hands  in  the  afternoon. 

2.  In  the  northern  hemisphere  on  the  summits  of  mountains  a  simi- 
lar oscillation  in  the  direction  of  the  wind  will  occur,  but  in  the  oppo- 
site direction. 

3.  In  the  southern  hemisphere  the  oscillation  at  low  stations  will  be 
against  the  hands  of  a  watch  in  the  morning  and  with  them  in  the 
afternoon,  or  opposed  to  the  rule  for  the  low  lands,  and  agreeing  with 
the  rule  for  the  mountain  summits  in  the  northern  hemisphere. 

4.  In  the  southern  hemisphere  for  mountain  summits  the  oscillation 
is  opposite  to  that  of  the  low  lands  of  that  hemisphere. 

6.  At  the  equator  the  wind  direction  is  not  aft'ected. 

6.  On  the  ocean,  where  the  daily  period  in  the  strength  of  the  wind 
is  slight  in  consequence  both  of  the  slight  vertical  diminution  of  fric- 
tion and  of  the  slight  warming  of  the  ocean  surface,  this  oscillation  in 
direction  is  also  not  sensible. 

So  far  as  observations  are  at  hand  the  above  conclusions  seem  to  be 
confirmed,  and  so  strong  is  the  deflection  due  to  uprising  currents  thus 
theoretically  explained  that  the  diurnal  change  of  wind  at  most  north- 
ern stations  consequent  on  the  eastward  movement  of  storm  centers 
whose  paths  lie  north  of  the  station  is  almost  entirely-  annulled  by  it 
in  the  afternoon,  whereas  in  the  morning  the  two  forces  combine  to  ex- 
aggerate the  phenomenon.    (2).  M.  Z,y  i,  i)p.  15-65.) 

253.  Dr.  A.  Sprung  gives  an  elementary  geometrical  derivation,  which 
is  more  complete  than  that  given  by  Zoppritz  and  Buff,  of  the  deflection 
due  to  the  earth's  rotation.    (D.  M.  Z.,  i,  p.  250.) 

254.  Wm.  M.  Davis,  of  Harvard  College,  gives  an  elementary  proof 
of  the  deflection,  due  to  the  earth's  rotation,  of  bodies  moving  par- 
allel to  its  surface,  showing  the  three  general  principles  upon  which, 
he  says.  Professor  Ferrel  bases  his  formula  for  this  deflecting  force;  this 
is  reproduced  by  Hann  with  a  few  notes  from  Van  Kostrand's  Engineer- 
ing Magazine.    {Z.  0.  G.  M.^  xviii,  p.  299.) 

255.  Dr.  F.  Eoth,  of  Buxtehude,  comments  upon  Professor  Davis'  pre- 
sentation of  the  subject  to  the  effect  that  it  does  not  make  clear  the 
point  under  dispute  between  himself  and  Dr.  Sprung;  he,  however, 
recognizes  that  Professor  Davis's  method  of  demonstration  virtually 
araames  that  the  earth  is  a  sphere,  and  that  the  true  or  apparent  force 
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of  gravity  is  perpendicular  to  the  surface  of  a  sphere.  He  prefers  him- 
self,  however,  to  consider  the  earth  as  a  spheroid  formed  by  the  rotation 
of  a  fluid  mass,  and  to  assume  that  the  direction  of  the  plumb  line  is 
always  towards  the  center  of  the  spheroid  j  this  he  thinks  C()rri?spond8 
better  to  the  practical  taste  of  the  American,  and  is  about  the  same  as 
Professor  Ferrel  has  adopted.  He  then  shows  that  of  the  three  com- 
ponents into  which  Professor  Davis  analyzes  the  deviating  force  of  the 
earth's  rotation,  only  the  first  actually  exists.  {Z,  0.  O.  ill.,  xviii,  p. 
376.) 

256.  H.  Bruns,  of  Leipsic,  in  reference  to  the  movement  of  the  atmos- 
phere over  the  earth's  surface,  states  that  Roth  and  other  authors  have 
generally  assumed  the  earth's  surface  as  perfectly  smooth  j  he,  therefore, 
gives  the  formulae  required  when  we  introduce  the  consideration  of 
friction,  and  shows  that  assuming  the  earth  to  be  a  surface  of  rotation 
the  friction  will  not  affect  the  azimuthal  deviation  known  as  Ferrel's 
law.    (Z.  0.  0.  M,,  XVIII,  p.  425.) 

267.  F.  Roth,  under  date  of  October,  1883,  communicates  a  note  on 

the  deviations  of  motions  of  the  earth's  surface,  in  which  he  shows  that 

the  angle  that  determines  the  direction  of  motion  as  affected  by  the 

earth's  rotation  varies  only  with  the  time  and  is  entirely  independent 

of  the  kind  of  frictional  resistance ;  it  is  the  same  for  any  force  that  acts 

in  the  direction  of  the  path,  and  holds  good  for  locomotives,  steamships, 

moving  animals,  &c.    If  the  frictional  resistance  is  in  direct  proportion 

to  the  velocity,  but  in  other  respects  the  moving  body  is  impelled  by  its 

own  inertia,  then  the  orbit  is  a  spiral  turning  with  the  sun  and  can  h% 

expressed  by  the  following  equation: 

a  0 

r  —  ue ; 

2  w  sm  ^ 

We  therefore  arrive  at  a  temarkable  confirmation  of  the  assumption 

with  which  Guldberg  and  Mohn  commence  their  investigations.    {Z.O. 

G.  M,,  XIX,  p.  41.) 

268.  F.  Roth,  in  reference  to  his  development  of  the  path  of  moving 
bodies  on  the  earth's  surface,  controverts  the  position  taken  by  Professor 
Bruns  to  the  effect  that  theoretical  and  mathematical  investigations 
have  but  little  practical  interest  for  the  progress  of  meteorology  unless 
every  detail  is  considered  instead  of  the  approximate  solutions  frequently 
given;  the  fact,  however,  is  that  Bruns'  effort  to  introduce  the  consid- 
eration of  friction  gan  scarcely  be  called  very  successful,  as  he  ceitainly 
has  made  no  greater  progress  than  did  Finger  in  his  memoir  of  1877. 
However,  Roth  finds  in  Bruns'  work  a  confirmation  of  the  correctness 
of  his  own  previous  assumption,  namely,  that  the  eaith  is  a  sphere  to 
whose  surface  the  observed  force  of  gravity  is  perpendicular.  Taking 
complete  account  of  the  side  forces  introduced  by  frictional  resistance, 
Roth  shows  that  it  is  not  immaterial  in  which  direction  a  body  moves 
on  the  earth's  surface,  but  that  the  deviating  force  is  for  a  motion  to- 
wards the  east  greater  than  one  towards  the  west.    H«  gives  also  tbo 
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formula  for  th©  change  m  the  velocity  due  to  friction,  in  which  respect 
he  agrees  with  Professor  Bruns.  As  has  been  before  stated,  the  orbit 
of  a  free  particle  moviug  ou  a  horizontal  plane  under  the  influence  of 
the  earth's  rotation  and  its  own  friction  (Jissumed  to  be  directly  propor- 
tional to  the  velocity)  will  be  a  logarithmic  spiral.  If,  hawever,  the  fric- 
tion depends  upon  the  square  of  the  velocity,  then  the  differential  curve 
is  easily  given,  but  the  integrated  equation  involves  a  series  of  sines  and 
cosines.    {Z.  0.  0.  M.,  xix,  p.  523.) 

269.  Prof.  L.  de  Marchi,  of  Rome,  has  published  in  the  Annals  of  the 
Borne  Meteorological  Office  an  investigation  into  the  mathematical 
theory  of  the  winds,  in  reference  to  which  Dr.  M.  Margueles  gives  a 
review  with  criticisms.  Marchi  aims  to  show  that  the  quantity  which 
in  hydrodynamics  has  been  known  as  Wirbelgeschwindigkeit  has  an 
important  meaning  in  the  mathematical  theory  of  the  winds.  If  we  in- 
dicate this  quantity  by  C,  then  the  total  rotation  of  any  parti'*le  of  air 
is  equal  to  C  plus  the  rotation  of  the  earth,  and  the  total  rotation  is 
always  positive  or  against  the  rotation  of  the  sun ;  the  lines  of  equal 
total  rotation  are  also  curves  of  equal  density;  that  any  condition  in 
which  the  quantity  C  is  zero  cannot  long  exist  over  a  large  surface.  If 
we  assume  that  the  total  rotation  of  a  particle  of  air  is  constant  for  its 
whole  orbit,  which  Marchi  thinks  rendered  probable  by  actual  objserva- 
tious,  but  which  Dr.  Margueles  thinks  wholly  arbitrary,  then  it  follows 
that  the  density  is  greater  where  C  is  greater.  If  a  region  where  C  is 
zero  divides  two  regions  of  positive  and  negative  values  of  C,  then  the 
density  of  the  air  will  increase  towards  the  positive  and  diminish 
towards  the  negative  C;  he  thus  explains  the  distribution  of  pri^ssure  in 
cyclones  and  anti  cyclones,  and  for  the  special  case  that  the  orbits  of 
the  particles  of  air  are  logarithmic  spirals  the  total  rotation  is  con- 
stant throughout  the  whole  horizontal  movement.  Assuming  the  Mohn 
and  Guldberg  relation  between  density  and  temperature,  Marchi  finds 
that  when  in  the  center  of  a  cyclone  C  is  negative,  this  is  then  a  warm 
center,  but  when  C  is  positive  it  is  a  cold  center,  provided  that  in  both 
cases  the  curve  of  C=0' completely  incloses  the  center.  After  going 
into  many  details  in  relation  to  individual  simple  cyclones,  the  author 
remarks  that  by  drawing  lines  for  equal  values  of  C,  especially  C=0, 
we  can  easily  study  the  ordinary  complicated  combinations  of  the  daily 
weather  map.  He  lays  it  down  as  a  general  rule  that  two  lines  of 
equal  values  of  C  can  never  intersect  each  other,  and  that  a  line  of 
uniform  C  must  either  be  completely  inclosed  or  must  extend  to  the 
very  limits  of  the  fluid;  he  proves  that  if  the  line  is  closed,  then  the 
dilatation  due  to  thejnotion  will  be  greater  on  the  north  side  than  on 
the  south  side,  thus  explaining  the  tendency  of  cyclones  to  move  towards 
the  ])ole  and  of  anti-cyclones  towards  the  center  in  a  different  manner 
from  that  given  by  Ferrel.     {Z.  0.  O.  i¥.,  xix,  p.  278.) 

260.  In  ex])lanation  of  the  above  assumption  to  which  Dr.  Margueles 
objects,  Professor  Marchi  states  that  he  did  not  enunciate  this  as  a 
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general  proposition,  but  distinctly  as  a  special  hypothesis  appropriate 
to  a  namber  of  practical  examples,  and  that  in  general  such  restricted 
hypothetical  cases  must  first  be  solved  before  we  can,  in  the  present 
state  of  our  knowledge,  proceed  to  the  general  solutions  which  are  now 
impossible.    (Z.  0.  O.  Jf.,'Xix,  p.  480.)- 

261.  Prof.  A.  Oberbeck,  com'menting'  upon  the  memoir  of  Marchi, 
states  that  his  own  investigations  have  led  him  to  a  different  conclu* 
sion.  In  the  first  place  the  expression  Wirbelgeschwindigkeit  (which 
is  not  used  by  Helmholtz)  is  not  properly  applied  to  the  movements 
represented  by  Marchi  by  the  letter  C;  in  the  second  place  the  conclu- 
sion that  C  cannot  be  zero  for  any  length  of  time  over  a  large  space  is 
incorrect;  in  general  the  formula  for  the  motion  of  the  air  as  given  by 
Guldberg  and  Mohn  is  at  present  the  best  for  comparison  with  the 
observations;  and  if  the  latest  researches  of  hydrodynamics  are  to  be 
considered,  this  can  best  be  done  by  the  formulse  given  by  Oberbeck  in 
Wiedemann's  Annalen  for  1882.    {Z.  0.  0.  M.,  xix,  p.  489.) 

262.  Miller-Hauenfels  in  his  Theoretical  Meteorology  endeavors  to  de- 
duce philosophically  from  fundamental  principles  of  mechanics  and 
physics  all  the  principal  phenomena  of  the  atmosphere.  He  first  shows 
that  the  density  of  the  atmosphere  from  the  poles  towards  the  equator 
diminishes  more  rapidly  than  has  heretofore  been  supposed.  Since  the 
unequal  warming  of  the  strata  of  air  disturbs  the  equilibrium  it  becomes 

.  the  office  of  the  winds  to  endeavor  to  restore  this  normal  density.  By 
studying  the  isosteres,  or  lines  of  equal  density  of  the  air,  he  finds  sim- 
plified laws  for  the  wind  movement,  based  on  the  principle  of  continuity. 
The  trade- winds  girdling  the  earth  can  send  no  equatorial  currents 
town  rd' the  pole,  but  constitute  a  circulation  of  their  own  on  both  sides 
of  the  equator.  The  author  shows  considerable  dexterity  in,  unraveling 
the  complicated  phenomena,  and  his  work  is  worthy  the  study  of  mathe- 
matical and  physical  meteorologists.    {Z.  0.  0.  M.,  xviii,  p.  483.) 

263.  Dr.  Vettiu,  of  Berlin,  according  to  Koppen,  more  than  26  years 
ago  published  in  volume  102  of  Poggendorfs  Annalen  the  results  of  his 
experiments  on  movements  in  the  atmosphere.  These  experiments, 
together  with  his  equally  long  continued  observations  upon  the  clouds, 
form  an  invaluable  contribution  to  our  knowledge  of  aerodynamics, 
affording,  as  they  do,  abundant  opportunity  for  testing  mathematical 
theories.  A  number  of  these  experiments  are  described  by  Vettin  in 
the  Journal  of  the  German  Meteorological  Society,  and  will,  it  is  hoped, 
lead  to  the  complete  publication  of  his  work,  as  he  seems  to  be  able  to 
reproduce  nearly  all  the  phenomena  of  storms.    (D.  M.  Zj  i,  p.  227.) 

264.  Prof.  Osborne  Eeynolds  has  communicated  to  the  Eoyal  Society 
of  London  an  experimental  investigation  into  the  motion  of  water,  which, 
lirom  its  comprehensiveness,  constitutes  an  imj^ortant  contribution  to 
our  knowledge  of  hydrodynamics;  the  innumerable  ingenious  experi- 
ments, the  empirical  formulse  and  curves,  and  the  comparison  with  de- 
ductive or  theoretical  formulae  mark  an  advance  in  our  knowledge  that 
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will  find  many  applications  in  the  atmospheric  movements.    {Kature^ 
xxin,  p.  627.) 

266.  An  anonymous  article  in  Nature  expresses  some  views  on  the 
upper  currents  of  the  atmosphere,  and  suggests  certain  lines  of  research 
into  some  of  the  more  striking  optical  phenomena.  [So  far  as  the  dy- 
namic problems  are  concerned  there  seems  a  little  confusion  as  to  the 
cause.]    {Nature,  xxix,  p.  154.) 

266.  Dr.  H.  Hertz,  of  Kiel,  presents  an  elaborate  and  important  conven- 
ient graphic  method  for  determining  the  changes  in  the  adiabatic  condi- 
tion of  moist  air.  [The  translation  of  this  in  full  will,  it  is  hoped,  be  pub- 
lished for  the  benefit  of  American  students.]  The  author  states  that 
the  condition  of  moist  air,  after  being  compressed  or  expanded  without 
addition  of  heat,  has  to  be  considered  daily  by  the  meteorologist ;  he 
desires  therefore  to  offer  to  the  student  the  means  of  solving  tbe  various 
questions  without  recourse  to  coinplicated  formulsB.  At  present  it  is  cus- 
tonjary  to  use  the  little  table  published  by  Professor  Hann  in  1874,  but 
he  thinks  that  we  can  achieve  more  complete  solutions  with  equal  ease 
by  employing  the  graphic  methods  and  the  engraved  table  of  curved' 
lines  that  he  has  prepared.  He  proposes  nothing  especially  new  in  ad- 
dition to  the  publications  of  Hann,  Guldberg,  and  Mohn,  but  accom- 
plishes the  equally  important  result  of  making  their  formulae  easily 
available  in  daily  use.    (D.  M.  Z.,  i,  p.  421.) 

VIII.— Baeometeic  prbssuee  and  its  variations. 

267.  A.  M.  Pearson,  of  Bombay,  compares  the  barometric  changes  of 
monthly  means  at  Zanzibar,  Belgaum,  and  Bombay  for  three  years,  and 
shows  there  are  evidences  of  the  movement  of  barometric  waves  east- 
ward through  these  stations,  the  time  of  transit  being  4.9  months  from 
Zanzibar  to  Bombay,  with  numerous  smaller  coincident  deflections.  He 
very  i»roperly  claims  that  the  atmosphere  must  have  vibrations  and 
waves  originating  in  various  ways,  of  which  these  barometric  phenomena 
are  the  results.  Similar  studies,  by  J.  Allan  Broun,  have  lately  been 
published  by  the  Manchester  Philosophical  Society.  {Nature^  xxviii, 
pp.  354-377.) 

268.  In  a  note  of  September  4, 1883,  Mr.  Pearson  affirms  that  the  at- 
mospheric waves  have  been  traced  regularly  since  1869 ;  and  that  the 
reason  why  they  have  a  movement  in  tropical  and  sub-tropical  regions 
westward  more  rapid  than  eastward  is  owing  to  their  combination  with 
the  westward  movement  of  the  air  in  those  latitudes,  but  as  to  the  reason 
why  the  amplitude  is  greater  at  eastward  stations  he  advances  the  hy- 
pothesis that  the  westward  component  proceeds  from  the  tropics,  where 
all  great  movements  originate.    (Nature^  xxvni,  p.  562.) 

269.  A.  Schomrock,  of  St.  Petersburg,  has  compared  the  occurrence  of 
small,  sudden,  irregular  variations  of  atmospheric  pressure  as  recorded 
on  the  barographs  at  St.  Petersburg  and  Pavlosk.  These  have  an  an- 
nual periodicity,  being  most  frequent  in  November,  December,  July,  and 
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January ,  and  somewhat  less  so  in  June  and  February.  Sometimes  tliej 
continue  only  for  a  few  hours,  occasionally  even  only  one  occurs,  but 
frequently  they  follow  each  other  in  an  uninterrupted  series  for  many 
days.  Occasionally  they  attain  an  ampliti^de  of  many  millimeters ;  they 
occur  both  with  rising  and  falling  pressure,  both  during  a  maximum  and 
minimum,  but  most  frequently  during  the  latter,  and  least  frequently 
during  the  maximum.  They  have  an  undeniable  connection  with  pre- 
cipitation, so  that  whenever  they  occur  there  is,  in  most  cases,  simultane- 
ously either  rain,  snow,  or  fog,  or  the  formation  of  clouds,  but  inversely 
they  are  not  an  invariable  accompaniment  of  such  phenomena;  they  do 
not  appear  to'depend  on  the  direction  or  strength  of  the  wind.  They 
have  a  most  interesting  and  undeniable  connection  with  thunder-storms, 
being,  with  very  few  exceptions,  invariably  tp  be  observed,  so  that  one 
may  determine  the  time  and  duration  of  a  thunderstorm  by  these  irregu- 
larities of  pressure.  In  order  to  ascertain  how  general  or  local  these 
perturbations  are,  Schonrock  compares  the  records  at  Pavlosk  and 
St.  Petersburg  and  finds  that  they  occur  together  at  both  places,  but 
the  character  of  the  records  made  by  the  Wild  barograph,  namely,  one 
record  every  ten  minutes,  conceals  very  many  of  the  details  and  renders 
the  comparison  very  unsatisfactory.    {Z,  0.  O.  M,,  xix,  p.  396.) 

270.  [Schonrock  has  here  initiated  a  study  which  must  have  long 
claimed  especial  interest  on  the  part  of  every  one  who  has  had  access 
to  the  records  of  a  self-registering  barometer.  Of  the  barographs  at 
present  in  existence,  one  of  the  most  sensitive  instruments  and  one  well 
adapted  to  this  class  of  investigations  is  that  invented  and  constructed 
by  Hough  and  established  at  Albany,  at  the  Dudley  Observatory,  the 
hourly  readings  of  which  have  been  (juite  fully  published  and  discussed 
by  him.  A  duplicate  of  this  instrument  was  set  up  at  the  Army  Signal 
Office  in  Washington  in  1871,  and  still  continues  to  perform  satisfactorily. 
Several  others  have  been  constructed  introducing  modifications  of 
Hough's  construction,  so  that  abundant  opportunity  has  been  offered 
during  the  past  fifteen  years  for  studying,  on  a  continuous  and  very 
perspicuous  register,  the  occurrence  of  these  irregular  and  rather  mys- 
terious changes  of  pressure.  We  have  been  accustomed  to  consider  that 
these  may  be  produced  by  either  one  or  all  of  trc  following  causes: 

1.  Sudden  gusts  of  wind  blowing  across  chindney  tops  produce  drafts 
and  lower  pressures,  or  blowing  into  the  window  of  an  otherwise  closed 
room  produce  slight  increase  of  i)re6sures  within  the  room  where  the 
barometer  is  placed. 

2.  The  downfall  of  rain,  cooling  and  dragging  with  it  air,  pushes 
out  from  the  region  of  rainfall  as  a  gust  of  wind;  this  gust,  as  it  pushes 
against  surrounding  resisting  masses  of  air,  is  compressed,  whence  a 
temporary  increase  of  pressure  results  in  the  locality  preceding  the 
advancing  rainfall,  precisely  as  has  been  explained  by  Espy,  Henry, 
Koppen,  and  others. 

3.  Every  ascending  mass  of  air  must  be  accompanied  by  the  descent 
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of  other  masses,  and  these  latter  may  so  descend  bodily  and  rapidly  to 
the  earth  as  by  their  inertia  to  experience  a  slight  compression  on  reach- 
ing the  earth's  surface.  GDhis  is  perhaps  best  seen  during  the  clear  or 
partly  clondy  weather  that  accompanies  our  west  winds.  These  winds 
blow  in  gusts,  the  velocity  at  any  one  station  alternating  between  0  and 
5  to  15  miles  per  hour.  An  observer  standing  on  an  open  free  space 
may  generally  easily  recognize  the  fact  that  when  such  a  gust  is  blow- 
ing dust  and  leaves  violently  towards  him,  there  is  a  little  way  beyond  a 
simultaneous  wind  blowing  dust  in  the  opposite  direction,  and  by  care- 
ful circumspection  he  will  assure  himself  that  a  downrush  of  air  over  a 
well-defined  circular  region  is  being  followed  by  its  being  pushed  out  in 
all  directions,  thereby  constituting  the  gust  as  observed  by  him.  This 
downrush  of  air  may  plausibly  be  supposed  to  be  due  to  the  fact  that 
at  a  short  distance  above  a  quantity  c»f  colder  or  drier  and  denser  air 
was  ready  to  come  down  whenever  the  hot  air  below  came  to  a  state  of 
unstable  equilibrium.  The  stoppage  of  any  such  downrush  gives  rise 
to  a  temporary  compression  and  increase  of  pressure  which  usually  lasts 
for  short  spaces  of  time,  a  half  minute  or  more,  but  when  great  cumulus 
clouds  pax^s  by  this  may  continue  for  five  minutes.] 

271.  An  interesting  example  of  such  barometric  changes  is  given  by 
the  Vienna  Meteorological  Institute  as  occurring  on  the  18th  of  Octo- 
ber, 1884.  The  Kreil  barograph  (continuous  register)  shows  that  from 
noon  of  the  17th  to  7.25  A.  M.  of  the  18th  pressure  fell  steadily,  then  re- 
mained constant  for  five  minutes,  and  at  7.30  A.  M.,  entirely  unan- 
nounced, jumped  up  2.3"",  and  continued  ascending  steadily  until  noon. 
The  Theorell  barograph  (recording  every  fifteen  minutes)  shows  an  in- 
crease of  2.7""  between  7.30  and  7.45  A.  M.  The  Hipp  barograph  (regis- 
tering every  ten  minutes)  shows  a  similar  jump  between  7.20  and  7.40 
A.  M«  The  following  were  the  attending  meteorological  phenomena : 
A  heavy  northwest  storm  prevailed  during  the  night  of  the  17th  and 
18th,  diminishing  somewhat  in  the  morning ;  at  7.30  a.  m.  the  wind  sud- 
denly sprang  up  from  the  north,  it  grew  dark,  and  a  heavy  rain  shower 
from  the  north  occurred,  the  total  rainfall  being  16"",  of  which  6.3™" 
fell  in  the  first  ten  minutes;  after  this  shift  in  direction  the  force  of  the 
wind  diminished,  the  temperature  sank,  and  the  storm  died  away. 

As  this  sudden  barometric  change  corresponds  to  a  sudden  increase 
of  pressure  to  the  amount  of  36  kilograms  on  the  human  body  it  is  a 
subject  that  may  interest  physicians  as  well  as  meteorologists.  (Z.  0. 
G.  Mj  XIX,  p.  236.) 

272.  E.  Renou,  of  Paris,  has  published  an  exhaustive  and  most  careful 
study  of  the  records  of  barometric  pressure  at  Paris.  These  records 
begin  in  1689,  but  only  in  1809  does  the  instrumental  temperature  begin 
to  be  given,  and  only  sincel834  is  the  series  commensurable  in  accuracy 
with  those  of  the  present  day.  Assuming  that  the  average  pressure 
has  remained  the  same,  he  corrects  the  older  series  of  observations, 
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aDd,  among  other  coDclusions,  he  shows  that  for  Paris  we  cannot  safely 
asHunie  that  the  mean  pressure  in  winter  must  be  higher  than  in  sum- 
mer, us  many  years  show  the  opposite  condition.  (Z.  0.  O.  M.j  xix, 
p.  541.) 

273.  Mr.  H.  F.  Blanfordand  Mr.  Hill  hare  published  contributions  to 
the  daily  periodicity  of  the  barometric  pressure  in  India.  The  obser- 
vations at  Goalpara,  Patna,  Leh,  and  Allahabad  have  been  especially 
studied  by  them.  In  general  it  may  be  noted  that  the  daily  change  of 
pressure  is  in  the  valleys  of  the  warm  zone  characterized  by  an  early 
occurrence  of  the  morning  maximum.  The  daily  amplitude  is  9*0048 
of  the  mean  daily  pressure,  or  about  0.14  of  an  inch.  (Z.  0.  O.  Jf.,  xvn, 
p.  258.) 

274.  Prof.  H.  Mohn  has  published  the  volume  containing  the  results 
of  the  Norwegian  Korth  Atlantic  expeditions,  1876  to  1878,  in  which  he 
contributes  the  first  observations  that  we  have  of  the  daily  periodicity 
of  meteorological  phenomena  in  this  important  region  of  the^orth  Sea. 
With  regard  to  the  pressure,  we  have  a  scarcely  perceptible  minimum 
between  8  and  9  p.  m.,  a  principal  minimum  at  4  A.  M.,  and  a  principal 
maximum  at  2  P.  m.  Combining  this  with  the  results  of  the  Challenger 
expedition  it  seems  likely  that  there  is  no  evening  minimum  under  nor- 
mal conditions  in  this  region ;  so  that  on  the  open  sea  in  high  latitudes 
in  both  I^orth  and  South  Atlantic  only  one  minimum  and  one  maximum 
appears  in  the  diurnal  curve  of  pressure.    (Z.  0.  O.  iff.,  xvm,  p.  470.) 

276.  J.  M.  Pernter  contributes  to  the  subject  of  daily  and  annual 
variations  of  pressure  on  mountains  and  in  valleys  a  short  study  of 
some  observations  in  Austria,  Switzerland,  and  on  Mount  Ararat.  He 
finds  the  following  results  for  mountain  peaks: 

1.  The  curve  of  daily  change  is  flatter  for  the  elevated  stations,  the 
morning  minimum  diminishes,  while  the  afternoon  minimum  grows  flat- 
ter, but  without  disappearing,  as  it  is  still  very  prominent  upon  Mount 
Ararat ;  up  to  a  moderate  height  the  daily  amplitude  diminishes,  but 
then  begins  again  to  increase. 

2.  The  evening  maximum,  that  is  quite  small  in  low,  flat  lands,  in- 
creases with  the  altitude  until  it  finally  becomes  the  principal  maximum 
of  the  day.  This  has  been  known  in  a  few  instances,  and  ascribed  to 
special  local  ciicumstances,  but  is  now  recognized  as  a  general  law  of 
much  import. 

3.  The  periodicity  during  the  day  is  not  the  same  for  summer  and 
winter  seasons :  thus  for  a  low  peak  in  summer  the  mid-day  maximum 
comes  later  than  in  winter,  and  this  delay  is  greater  in  proportion  to 
the  altitude,  amounting  to  two  hours  at  the  highest  station. 

With  reference  to  valley  stations,  he  finds  a  dearth  of  material  in  the 
higher  Alpine  valleys,  but  comes  to  the  following  conclusions : 

4.  The  daily  amplitudes  are  remarkably  large. 

5.  The  afternoon  minimum  is  remarkably  deep. 
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0.  The  time  of  afternoon  minimum  varies  from  3  P.  IL  in  winter  to  6 
p.  M.  in  summer. 

7.  The  morning  minimum  disappears  or  is  very  flat. 

8.  The  morning  maximum  occurs  very  early— on  the  average  at  8  A. 
2L;  and  the  evening  maximum,  which  is  more  pronounced  than  in  open 
localities,  is  much  delayer!— even  until  1  A.  m. 

With  reference  to  the  cause  of  the  differences  in  diurnal  periodicity 
betweett  valley  and  mountain  stations,  he  remarks  only  that  the  princi- 
pal cause,  as  long  since  recognized,  is  the  expansion  and  contraction 
with  temperature  of  the  stratum  of  air  below  the  mountain,  but  that, 
besides  this,  dynamic  causes  contribute  especially  to  the  formation  of 
the  evening  maximum.  A  further  investigation  will  be  given  by  him 
when  he  has  secured  two  full  years  of  all  the  observations  at  high  and 
low  stations.    (Z.  0.  O.  M.,  xviii.,  p.  290.) 

276.  [Many  studies  have  contributed  to  show  how  slight  is  the  diurnal 
change  of  temperature  of  the  great  mass  of  air,  and  we  may  therefore 
doubt  whether  the  expansion  and  contraction  corresponding  to  this 
slight  diurnal  temperature  change  suffice  as  a  static  explanation  of  the 
diurnal  barometric  differences  at  the  top  and  bottom  of  a  high  mount- 
ain. We  are  rather  inclined  to  think  this  a  minor  factor  in  the  expla- 
nation of  the  phenomena  to  be  studied  by  Pernter,  and  that  he  will 
find  that  some  kinetic  law  covers  the  whole  ground.  The  broadest 
basis  fur  this  explanation  has  been  given  in  the  investigations  by  Ferrel 
and  others,  and  I  have  for  many  years  taught  that  the  phenomena.,  after 
allowing  for  a  small  static  influence,  are  reducible  to  three  dynamic 
causes:  one  general  for  the  whole  earth's  surface;  a  second,  special  for 
the  latitude  and  the  continent;  a  third,  and  least  important,  special  for 
the  locality,  its  altitude  and  its  immediate  surroundinijs,  including  the 
exposure  of  the  barometer  to  the  influence  of  winds.] 

277.  Andr^,  of  Paris,  has  studied  the  diurnal  variation  of  the  barom- 
eter at  diflerent  altitudes  above  the  sea,  and  confirmed  the  results  re- 
cently announced  by  Hann,  Pernter,  and  others.  He  also  concludes  the 
existence  of  a  third  maximum  in  the  winter  months,  occurring  about 
2.30  P.  M.    (Z.  0.  Q.  M.J  XIX,  p.  143.) 

278.  Dr.  R.  Maurer  publishes  in  full  the  results  of  hourly  barometric 
observations  for  one  year — ^April,  1883,  to  March,  1884 — on  the  summit 
of  the  Slintis  and  the  Great  St.  Bernard,  and  compares  these  with  ob- 
servations made  at  other  high  stations  in  the  Alps.  The  mean  gradient 
between  the  two  stations  is  as  follows:  For  the  spring,  0.10;  for  the 
summer,  0.22;  autumn,  0.09;  winter,  1.10  unllim<ters.  These  figures 
give  a  new  demonstration  of  Hann's  conclusion,  that  only  in  winter  in 
extra-tropical  latitudes  can  great  general  gradients  occur  in  the  higher 
atmospheric  strata,  while  in  summer,  with  a  much  more  uniform  distri- 
bution of  temperature,  warmth,  and  moisture,  the  gradient  is  slighter. 
{Z.  0.  e.  M.,  XIX,  p.  613.) 

878.  Prof.  B.  Busin,  of  Borne,  suggests  that  we  may  derive  advantage 
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from  studying  a  system  of  lines  similar  to  isobars  and  constructed  in 
the  following  manner :  If  from  the  center  of  the  earth  radii  are  drawn 
throngh  the  ordinary  elliptical  isobars  we  have  a  system  of  cones,  which 
can  be  so  cut  by  a  plane  that  the  sections  shall  be  concentric  circles;  if 
then  we  project  this  system  upon  the  earth's  surface,  we  have  a  system 
of  circles  to  which  may  be  directly  applied  the  mechanical  principles 
deduced  by  Ferrel,  Colding,  and  others.  He  suggests  it  as  his  own 
belief  that  the  physical  reason  why  we  should  recur  to  such  a  system 
of  central  projection  consists  in  the  fact  that  the  axes  of  the  cyclones 
are  ordinarily  inclined  to  the  earth's  surface,  as  he  has  in  fact  satisfied 
himself  by  the  study  of  the  cyclones  that  pass  over  Sicily.  (Z.  0.  O.  M.y 
XIX,  p.  454.) 

280.  Prof.  Elias  Loomis,  in  his  nineteenth  contribution  to  meteorology, 
(American  Journal  of  Science  for  December,  1883),  discusses  the  baro- 
metric gradient  in  great  storms,  and  shows  that  the  effect  of  friction 
is  greater  than  as  assumed  by  Ferrel  in  his  formula.  {Nature,  xxix,  p. 
252.) 

281.  In  his  twentieth  contribution  (American  Journal  for  July,  1884), 
Professor  Loomis  especially  discusses  the  reduction  of  barometric  obser- 
vations to  sealevel ;  he  concludes  that  the  pressure  coefficient  in  the 
hypsometric  formula  of  Laplace  is  too  small. 

282.  [As  this  conclusion  is  based  on  the  assumption  that  the  tempera- 
ture of  a  mass  of  air  below  the  mountain  top  is  correctly  given  by  tak- 
ing the  mean  of  the  temperatures  as  ordinarily  observed  near  the  ground 
at  top  and  bottom,  which  assumption  is  quite  erroneous  for  the  clear 
nights  and  days  that  prevail  during  high  pressures,  but  more  nearly 
correct  for  the  cloudy  weather  and  high  winds  that  prevail  during  low 
pressures  and  storms,  it  would  seem  that  systematic  errors  are  hereby 
introduced  that  must  affect  his  conclusions  ] 

IX. — (a)  General  storms;  (&)  Local  storms;  (o).  General  wea- 
ther RELAIIONS. 

283.  Dr.  W.  Koppen  has  published  charts  of  the  frequency  and  mean 
paths  of  barometric  minima  between  the  Eocky  Mountains  and  the  Ural. 
His  charts  are  based  upon  the  recent  work  of  European  meteorologists, 
especially  Hoffmeyer  and  Hageman,  and  upon  the  work  of  the  Signal 
Oliice  during  1873  to  1879,  especially  its  international  bulletin.  [His 
frequency  charts  are  similar  to  those  compiled-  in  1874  by  Abbe,  and 
published  by  the  United  States  Census  Office,  and  those  of  Finley  re- 
cently published  by  the  Signal  Office,  while  his  charts  of  mean  storm 
tracks  are  similar  to  those  compiled  by  Lieutenant  Jackson  under  the 
special  orders  of  General  Myer,  in  1875.]  Koppen  has,  however,  greatly 
improved  upon  previous  publications  of  this  kind,  not  only  in  more 
careful  collation  of  data,  but  especially  in  that  for  the  first  time  he 
brought  American  and  European  storms  together  in  sufficient  number 
to  show  the  general  relations  between  them.    He  finds  that  the  move- 
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incnts  nnd  changes  of  depressions  of  storm  centers  on  the  ocean  are 
much  more  irregular  than  over  the  North  American  continent.  The 
main  storm  track  j)asses  from  Wisconsin  eastward  to  Newfoundland, 
thence  northeast  to  the  North  Cape;  outside  of  this  track,  areas  of 
great  storm  frequency  are  found  in  Davis  Straits  and  Northern  Ger- 
many.    (Z.  0.  Q.  M.,  XVII,  p.  257.) 

284.  Dr.  J.  van  Bebber  has  presented  an  admirable  discussion  of  the 
relative  position,  velocity,  and  intensity  of  the  barometric  minima  of 
Europe  that  have  occurred  during  the  years  1<S76  to  1880,  inclusive. 
His  statistics  are  presented  in  the  shape  of  charts  showing  by  curved 
lines  the  regions  of  equal  mean  velocity ;  equal  maxima  of  barometric 
depressions ;  equal  average  barometric  depression,  and  equal  average 
barometric  departure  of  the  pressures  at  storm-centers  from  the  nor- 
mal pressure.  He  finds  that  the  mean  velocity  of  progress  of  a  storm - 
center  is  greater  in  the  United  States  than  in  Europe,  it  being  100 
myriameters  per  day  in  the  United  States  and  only  64  myriameters  in 
Europe.  For  both  countries,  however,  the  {innual  periodicity  is  about 
the  same,  showing  a  minimum  in  August  and  a  maximum  during  the 
winter,  which,  as  he  says,  is  an  important  indication  of  the  fact  that 
some  general  causes  regulate  the  movement  of  storm-centers  through- 
out the  world.  The  velocity  of  the  most  rapid  storms  exceeds  150 
myriameters  in  thirty  cases  during  the  five  years ;  the  greatest  number 
of  cases  of  any  one  velocity  is  that  of  40  to  50  myriameters,  for  which 
there  were  217  cases.  (Z.  0.  Q.  M.j  xvii,  p.  1:97.) 
^  286.  Leyst  has  made  a  study  of  the  storm  tracks  in  European  Russia 
and  Western  Siberia  for  the  years  1878-^80.  He  considers  only  the 
storms  of  such  a  nature  as  those  for  which  storm  signals  should  issue 
from  the  central  office  at  St.  Petersburg.  Out  of  250  cyclones  there  fall 
in  summer  17  per  cent.,  autumn  29,  winter  30,  and  spring  24  per  cent. 
The  mean  pressure  of  the  central  minima  is  for  summer  738  millimeters, 
for  October  732,  and  for  November  to  March  727.  The  mean  velocity 
increases  as  the  storms  move  eastward,  and  in  the  summer  time  the  cen 
tral  depression  also  increases.  The  velocity  of  progression  is  also  great- 
est in  January  and  least  in  July.  The  strongest  gradients  are  for  sta- 
tions south  and  southwest  of  the  centers,  and  the  strongest  winds 
themselves  are  directed  towards  the  southwest  in  January,  February, 
and  June,  but  to  the  northwest  in  March  and  to  the  east-northeast 
in  April.  When  the  cyclone  comes  into  such  a  position  that  Eussia 
is  in  its  southwest  part,  it  has  already  moved  further  away  from  the 
high  pressure  of  Southwest  Europe,  and  also  has  grown  weaker  by  its 
passage  towards  .the  north  or  northeast,  and  for  both  these  reasons  the 
storm  in  the  southwestern  quadrant  of  the  cyclone  diminishes.  {D.  M. . 
Z.,  I,  326.) 

286.  M.  Moller,  in  some  remarks  on  the  cause  of  the  movement  of 
barometric  depressions,  says  these  depressions  are  columns  of  air  of  less 
weight  than  the  surrounding  masses  of  atmosphere;  the  movement  of 
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the  depressions  results  partly  from  renewed  formation,  partly  from  pro- 
gression ;  both  methods  of  movement  can  act  in  conjunction  or  in  oppo- 
sition. In  reference  to  the  movement  of  progression  it  can  be  analyzed 
into  three  causes :  inflnence  of  the  distribution  of  atmospheric  pressure; 
influence  of  the  mean  distribution  of  temperature;  influence  of  the 
earth's  rotation.  The  first  influence  is  treated  of  by  Dr.  Koppen  (Z.  O. 
6.  M.,  February,  1880),  who  shows  that  the  presence  of  a  maximum 
pressure  increases  the  lower  winds  and  thereby  increases  the  rapidity 
of  movement  of  the  depression.  But  MoUer  has  also  shown  that  the 
upper  winds  carry  the  depressions  with  them,  so  that  the  progressive 
movement  of  a  depression  is  to  be  considered  as  a  consequence  of  the 
movement  of  a  thin  layer  of  warm  air  and  of  the  movement  of  a  space 
of  rarefied  air  due  to  the  vis-viva  of  the  forces  iu  action.  The  third 
cause  of  movement,  namely,  the  rotation  of  the  earth,  in  all  latitudes, 
causes  a  movement  from  east  to  west  and  also  towai-ds  the  nearest 
terrestrial  pole.  In  this  way  he  explains  the  western  movements  in  the 
torrid  zone,  where  he  says  this  effect  of  the  earth's  rotation  is  at  a 
maximum,  while  the  other  causes  become  efiicacious  in  the  middle  and 
higher  latitudes.  [Moller's  poleward  tendency  seems  to  be  the  same  as 
that  first  pointed  out  by  Ferrel  in  1857,  but  to  which  we  believe  the  lat- 
ter now  attaches  less  importance.  The  poleward  tendency  for  the  lower 
winds  is  balanced  by  the  equatorial  tendency  due  to  the  higher  winds.] 
As  regaids  the  second  cause,  namely,  the  distribution  of  temperature 
on  the  earth,  this  is  principally  controlled  by  the  sun's  heat ;  and  intro- 
ducing the  algebraic  expression  for  this  he  shows  that  the  combined 
influence  of  heat  and  rotation  is  to  produce  a  motion  towards  the  west 
within  3(P  of  the  equator,  but  toward  the  east,  in  more  northern  lati- 
tudes, up  to  a  certain  limit  in  the  polar  circle.  The  rather  complicated  • 
formula  given  by  him  can  be  put  in  tabular  form  in  such  a  way  as  to  be 
conveniently  used  in  a  strictly  scientific  estimation  of  the  most  proba- 
ble path  that  will  be  pursued  by  any  depression. 

287.  [It  is  important  that  Moller's  formulae  be  applied  to  the  study 
of  the  storms  of  the  United  States  for  the  purpose  of  telling  more  ex- 
actly the  value  of  the  considerations  that  he  has  given.  It  cannot  be 
doubted  but  that  other  more  important  physical  laws,  such  as  the  con- 
densation of  moisture,  the  heating  of  the  upper  layer  of  clouds,  the 
relation  of  continents,  oceans,  mountain  ranges,  plateaus,  and  lowlands 
have  also  so  large  an  influence  that  the  questions  of  inertia  and  temper- 
ature of  the  moving  atmosphere  have  only  a  partial  if  not  in  fact  a 
subsidiary  interest.]     (Z.  O,  O.  Jlf.,  xix,  p.  274.) 

288.  E.  fl.  Scott  has  discussed  the  question  of  the  reality  of  the  ex- 
istence of  so-called  equinoctial  storms  in  the  British  Islands.  To  this 
end  he  h3,s  examined  statistics  since  April,  1870.  It  is  evident  from  the 
tables  he  gives  that  they  simply  confirm  the  results  of  studies  by  Dove, 
Loomis,  and  others,  namely,  that  no  one  day  of  the  year  is  especiaUy 

'  stormy,  although  the  maximum  number  of  storms  in  England  inciea«ei 
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systematically  from  0  in  June  and  Jaly  ux;  to  31  or  32  in  December  and 
January.    (Z.  0.  0.  M.,  xix,  p.  393.) 

289.  Prof.  M.Dechevrens  has  published  a  monograph  on  the  typhoons 
of  July  and  August,  1882,  wherein  he  traces  the  history  of  the  wholes 
course  of  several  typhoons  along  the  coast  of  Asia.    {Nature^  xxx,  p. 
388.) 

290.  W.Koppen,  in  reference  to  the  change  with  altitude  of  the  position 
of  the  center  or  axis  of  lowest  pressure,  sums  up  his  conclusions  as  fol- 
lows :  The  center  is  at  high  altitudes  pushed  towards  that  side  which  is 
colder;  therefore,  in  general,  towards  the  left  and  backwards;  on  account 
of  the  rapid  diminution  of  temperature  towards  the  east  in  winter  in 
Europe  the  exterior  isobars  of  the  depression  extend  especially  toward 
the  east,  therefore  more  or  less  forwards,  so  that  if  the  position  of  a  cen- 
ter  were  in  general  determined  by  these  isobars  a  shoving  towards  the 
front  would  apparently  exist.  The  ordinary  expression  "  axis  of  the 
whirl  is  inclined  forwards  or  backwards,^'  which  is  also  used  by  Clem- 
ent Ley,  leads  to  misunderstanding.  A  simple  mathematical  axis  for 
the  whole  whirl  never  exists  in  our  great  cyclones ;  these  must  stand 
perpendicularly  on  the  plane  of  rotation,  and  in  fact  many  authors  in 
early  and  recent  times,  in  speaking  of  the  inclination  of  the  axis  of  the 
whirl,  have  assumed  a  corresponding  inclination  of  the  plane  of  rota- 
tion. In  truth,  however,  in  the  case  of  a  cyclone  we  are  dealing  with  a 
superposition  of  very  thin  nearly  horizontal  disks  whose  vertical  axes 
of  rotation  do  not  coincide,  but  each  of  which  is  shoved  a  little  toward 
the  colder  side  as  compared  with  the  one  lying  immediately  below. 
{B.  M.  Z.,  I,  p.  168.) 

291.  Dr.  C.  Lang,  of  Munich,  contributes  a  long  review  of  Ferrari's 
study  of  thunder-storms  in  Italy.  The  observation  of  thunderstorms 
has  been  conducted  in  Italy  since  1876  in  very  much  the  same  manner 
as  it  has  been  for  a  long  time  in  France  and  Scandinavia.  Ferrari's 
monograph  is  divided  into  two  sections :  First,  the  observations ;  sec- 
ond, climatological  study ;  third,  a  dynamic  study.  The  greatest  fre- 
quentjy  of  thunder-storms  per  square  myriameter  is  in  Upper  and  Cen. 
tral  Italy,  whence  it  diminishes  rapidly  towards  the  south,  being  most 
frequent  in  a  band  nearer  the  east  coast  of  the  peninsula ;  the  region 
of  least  frequency  is  the  whole  west  coast.  This  geographical  distribu- 
tion, however,  may  be  somewhat  affected  by  the  geographical  distribu- 
tion of  observers,  which  are  also  fewest  on  the  west  coast,  and  for  whose 
distribution  Ferrari  has  made  an  approximate  correction.  The  month 
of  greatest  frequency  is  July  for  Northern  Italy,  but  the  epoch  is  de- 
layed as  we  proceed  southward  until  it  becomes  August  and  September 
for  southern  stations.  The  annual  frequency  of  hail  shows  no  strongly 
marked  features;  the  neighborhood  of  the  Po  has  a  slight  immunity, 
and  the  frequency  increases  northward,  but  again  diminishes  close  to 
the  foot-hills  of  the  Alps.  The  frequency  of  ordinary  thunder-storms 
is  as  usual  greatest  between  noon  and  6  p.  m.,  which  quarter  of  the  day 
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has  a  relative  number  40,  while  from  6  p.  m.  to  midnight  the  namber  is 
32.  More  than  two-thirds  of  the  thunder-storms  come  from  the  west 
and  depart  toward  the  east.  The  wind  prevailing  during  the  storm  is 
most  frequently  from  between  west  and  north.  In  general  rain  accom- 
panies thunder-storms,  and  this  is  more  intense  in  the  hilly  regions  than 
in  the  plains.  The  monthly  frequency  of  hail  is  nearly  the  same  as  the 
annual  frequency  of  thunder-storms.  The  second  portion  of  Ferrari's 
work,  or  the  study  of  the  mechanism  of  a  thunder-storm,  is  the  larger 
and  more  important.  He  gives  here  detailed  studies  of  those  storms 
that  occurred  between  April  30  and  September  17,  and  for  each  of 
which  he  has  at  least  a  hundred  observations ;  charts  are  published  in 
full  of  ninety-five  storms  occurring  on  twenty -eight  days.  The  charts 
show  the  hourly  isochromes  for  the  beginning  and  end  of  each  storm. 
Ferrari  has  drawn  these  lines  after  smoothing  away  individual  differ- 
ences; a  process  that  may,  however,  hide  from  notice  some  important 
phenomena.  The  cold  air  that  accompanies  or  immediately  succeeds  a 
thunder-storm  is  by  Ferrari  explained  as  due  to  a  rapid  descent  of  the 
air  from  the  higher  regions,  but  this  is  opposed  by  Dr.  Lang,  who 
thinks  it  is  rather  due  to  the  cooling  of  the  air  by  precipitation,  espe- 
cially hail.  The  intensity  of  the  thunder  and  lightning  is,  after  allow- 
ing for  local  influences,  more  considerable  in  extended  typical  thunder- 
storms than  in  those  of  small  dimensions,  and  increases  as  the  annual 
curve  of  temperature  rises.  Ferrari  finds  that  distant  heat  lightning 
does  not  exist  except  in  connection  with  thunder-storms  there  present. 

292.  [It  was  Professor  Henry  who  first  showed  that  in  such  cases  the 
thunder  from  distant  storms  might  in  its  progress  downwards  towards 
the  observer  sufi'er  total  reflection,  and  thus  be  carried  over  him  above 
his  head.]  The  shapes  of  the  thunder-storms  are  generally  long  bands. 
In  general  Ferrari's  conclusions  are  in  agreement  with  those  quite  in- 
dependently evolved  a  little  later  by  von  Bezold  from  his  studies  in 
Bavaria.    (Z.  0.  G.  M.,  xix,  p.  353.) 

293.  Prof  E.  Landolt,  from  an  elaborate  study  of  the  severe  hail  and 
thunder  storms  of  the  2lst  of  July,  1881,  arrives  at  the  following  con- 
clusions :  (1)  In  very  heavy  thunder-storms  the  clouds  are  only  a  hun- 
dred meters  above  the  earth,  and  the  hail-stones  form  in  the  lowest  strata 
of  air;  (2),  the  topography  of  the  earth  has  a  great  influence  upon  the 
distribution  of  the  storms ;  (3),  the  directions  of  the  strongest  currents 
of  air  dependent  upon  the  thunder-storm  follow  the  axis  of  the  storm, 
and  sometimes  precede  it,  and  the  air  flows  from  both  sides  toward  the 
storm-center;  (4),  forests,  especially  when  they  crown  the  hilltops,  mod- 
erate the  extent  and  severity  of  the  hail;  (5),  the  hailfall  can  be  very 
severe  even  on  high  regions  that  extend  near  to  the  thunder-cloud. 
{Z.  O.  G.  Jf.,  xvn,  p.  254.) 

294.  Prof.  W.  von  Bezold,  of  Munich,  gives  an  account  of  the  methods 
pursued  by  him  for  investigating  thunder-storms  in  Bavaria  and  Wur- 
temburg.    The  ordinary  postal  card  is  converted  into  a  form  for  the 
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record  of  the  storms — the  blank  spaces  can  be  rapidly  filled  out,  suggest- 
ing, as  they  do,  to  the  most  inexperienced  observer,  the  items  that  Be- 
zold  desires.  The  reports  received  during  1882  amount  to  over  5,000, 
and  come  from  over  300  stations.  These  reports  are  studied  by  entering 
apon  a  chart  for  each  station  the  time  at  which  the  first  thunder  was  ■ 
heard  and  arrows  showing  the^  direction  from  which  the  storm  came 
and  toward  which  it  moved.  Lines  are  then  drawn  called  isobrontons, 
or  lines  of  simultaneous  appearance  of  thunder ;  these  are  drawn  for  the 
fall  hours,  and*  give  a  beautiful  picture  of  the  progress  of  the  thunder- 
storm. This  procedure  differs  from  that  which  is  customary  in  France, 
Norway,  &c.,  where  the  attempt  is  made  to  picture  the  progress  of  the 
center  of  the  storm  by  taking  the  mean  moment  between  the  first  and 
last  thunder.  Bezold  prefers  to  draw  isobrontons  for  the  last  thunder- 
claps as  well  as  for  the  first  so  far  as  this  is  possible,  but  generally 
finds  it  difficult  to  get  reliable  reports  of  this  last  phenomenon.  He  has 
also,  for  the  years  1881  and  1882,  taken  special  care  to  reduce  his  baro- 
metric observations  and  to  draw  isobars  of  great  accuracy,  as  a  means  of 
studying  the  relation  of  a  thunder-storm  thereto.  His  conclusions  may 
be  summarized  as  foUows: 

(1.)  Thunder-storms  that  do  not  accompany  heavy  hurricanes  origin- 
ate when  there  arise  in  quiet  air  notable  local  differences  of  tempera- 
ture and  pressure.  The  isobars  drawn  for  every  5  millimeters  show  only 
distortions,  but  by  drawing  them  more  minutely,  say  for  every  millime- 
ter, they  show  definite  centers.  These  small  depressions  appear  mostly 
only  as  paitial  or  auxiliary  depressions  in  a  great  area  of  low  pressure. 
The  progression  of  the  thunder-storm  in  general  takes  place  without 
reference  to  the  winds  immediately  attending  these  small  depressions, 
but  in  accordance  with  winds  that  evidently  prevail  in  the  higher  regions 
in  connection  with  the  great  barometric  depression.  Especially  intense 
are  the  thunder-storms  that  occur  in  a  ridge  of  high  pressure  separating 
two  great  depressions. 

(2.)  If  we  draw  a  line  inclosing  the  regions  at  which  in  a  given  instant 
the  first  and  last  thunders  are  being  heard  we  inclose  a  space  over 
which  electric  discharges  are  then  going  on.  This  is  the  area  of  the 
thunder-storm  proper,  and,  in  most  cases,  this  region  has  the  form  of  a 
narrow  band  perpendicular  to  the  direction  in  which  the  thunder-storm 
isjnoving ;  therefore,  in  general,  the  storms  move  with  a  very  broad  front 
and  very  shallow  depth.  Gases  are  at  hand  where  with  a  front  of  300 
kilometers  we  have  a  breadth  of  only  40. 

296.  [This  peculiarity  was  long  since  remarked  by  the  present  writer, 
who  in  1873  called  attention  to  the  fact  that  numerous  thunder-storms 
and  even  tornadoes  frequently  occur  nearly  simultaneously  on  what  ap- 
pears to  be  the  advancing  edge  of  a  broad  area  of  cool  or  dry  and  there- 
tore  dense  air ;  it  is  therefore  not  proper  to  say  that  the  thunder-storm 
cools  the  air,  but  rather  that  the  thunder  storm  marks  the  progress  of 
the  advancing  cool  air,  which  by  uplifting  the  moist  air  in  front  of  it  i« 
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prodacing  cloud  and  rain;  it  is  tlie  downfall  of  rain  which,  acting  like 
the  water-dropper  of  Sir  William  Thomson,  discharges  the  electricity 
from  uprising  matises  oi  moist  air  and  cloud,  and  produces  those  diffex 
ences  of  electric  potential  that  give  rise  to  lightning  and  thunder.J 

(3.)  There  are  definite  regions  that  are  especially  favorable  to  the  form- 
ation of  thunderstorms,  such  as  for  instance  the  swampy  lowlands  be- 
tween the  larger  lakes  and  the  Alps ;  so  also  the  west  slope  of  the  Bo- 
hemian forests  very  often  gives  rise  to  thunder-storms. 

(4.)  In  those  eases  where  the  formation  of  a  thunder-storm  entirely 
within  the  area  of  observation  can  be  clearly  proven,  the  remarkable 
phenomena  is  noticed  that  over  long  distances  the  electric  discharges 
begin  simultaneously,  so  far  as  this  can  be  determined  with  ordinary 
clocks;  we  are  thus  forced  to  the  idea  that  the  disturbance  of  electric 
equilibrium  due  to  the  first  stroke  of  lightning  is  immediately  commu- 
nicated by  induction  from  cloud  to  cloud,  and  thus  provokes  a  simul- 
taneous outbreak  at  various  places. 

(5.)  The  observations  of  heat  lightning  or  distant  silent  lightning  are 
interesting  as  showing  the  extraordinarily  great  distances  to  which  this 
can  be  observed;  thus  on  August  20^  1880,  lightning  was  observed  in 
the  horizon  at  stations  in  Saxe-Meiningen  that  belonged  to  a  thunder- 
storm then  prevailing  240  kilometers  distant  near  Ulm;  and  on  Decem- 
ber 9, 1882,  lightning  was  observed  in  the  south  that  seems  to  have 
belonged  to  storms  270  kilometers  distant. 

296.  [Observations  similar  to  these  have  doubtless  been  made  by 
many  others,  and  the  present  writer,  after  having  satisfied  himself  that 
with  Washington  as  a  center  lightning  was  frequently  observed  oc- 
curring near  Norfolk  and  central  Pennsylvania,  proposed  in  1872  to 
map  out  the  course  of  all  such  storms  by  means  of  observations  of 
azimuth  and  time  to  be  made  at  all  the  regular  Signal- Service  stations; 
special  directions  were  then  given  to  signal-service  observers  to  rec- 
ord carefully  these  phenomena  in  the  journal  kept  at  e^ch  station.  The 
result  proved  that  the  observed  azimuths  were  not  generally  recorded 
with  suflQcient  accuracy;  an  apparatus  to  obviate  this  difficulty  was 
designed  but  not  introduced ;  the  lines  of  equal  thunder-storm  frequency 
in  the  monthly  weather  review  for  July,  1874,  were  largely  based  upon 
the  study  of  such  records.] 

(6.)  The  diurnal  periodicity  of  the  distribution  of  thunder-storms 
shows  that  besides  the  maximum  between  2  and*  5  p.  m.,  there  is  also  a 
secondary  maximum  between  2  and  3  A.  m.    {Z.  0.  O.  itf .,  xvui,  p.  200.) 

297.  Yon  Bezold  returns  again  to  this  subject  in  August,  1883,  and 
dwells  especially  on  the  circumstance,  that  with  the  outbreak  of  a  thun- 
der-storm there  often  occurs  a  decided  fall  of  temperature  and  sudden 
rise  of  pressure.  As  he  looks  upon  the  crowding  tojjether  of  isobars  as 
the  cause  of  a  thunder-storm  he  enforced  the  following  sentences: 

On  the  front  side  of  the  band  of  simultaneous  electric  discharges, 
which  band  is  pf^rpendicular  to  the  direction  of  progress  and  therefore 
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a  little  in  front  of  the  region  of  the  thunder-storm,  there  exist  peculiar 
temperature  and  pressure  relations,  namely,  the  pressure  as  we  approach 
the  storm  from  the  front  suddenly  rises  and  the  temperature  falls. 

The  front  edge  of  the  storm  sharply  separates  an  area  of  high  press- 
ure from  one  of  low,  and  equally  separates  an  area  of  low  temperature 
from  one  of  high. 

By  considering  the  wind  directions*  at  the  moment  of  the  outbreak 
of  a  thunder-storm  we  find  that  on  the  front  edge,  in  general,  the  winds 
are  perpendicular  to  the  isobars,  if  the  latter  run  north  and  south,  or 
that  the  wind  blows  direct  from  the  high  pressure  to  the  low  pressure, 
constituting  a  departure  from  the  law  of  Buys-Ballot. 

The  existence  of  this  sharply  defined  passage  from  high  to  low  pres- 
sure and  from  high  to  low  temperature  is  so  uniform  that  it  is  sufficient 
to  study  these  isobars  and  isotherms  in  order  to  ascertain  where  the 
front  of  the  thunderstorm  is  at  any  moment.  (Z.  0.  O,  M,j  xviii,  p. 
281.) 

298.  [For  most  of  the  thunder-storms  that  the  present  "writer  has 
examined  or  observed  personally  in  this  country  and  Europe  he  is  con- 
vinced that  the  explanation  of  the  outflowing  cool  wind  immediately  in 
front  of  the  storm  was  correctly  given  by  Espy  at  least  as  early  as  1838. 
This  wind  is  by  him  and  Professor  Henry  explained  as  almost  wholly 
due  to  the  air  dragged  down  by  the  falling  rain  and  also  cooled  and 
rendered  heavier,  which,  striking  the  ground,  must  be  pushed  out.  But 
as  the  storm  is  undoubtedly  advancing,  either  with  the  front  edge  of 
an  extensive  area  of  denser  air,  or  else  is  being  carried' along  within  a 
great  current  of  air,  it  follows,  in  either  case,  that  the  wind  due  to  the 
down-rush  of  rain  will  compound  with  the  wind  due  to  the  general  motion 
of  the  atmosphere;  we  therefore  generally  find  strong  outward-going 
winds  on  one  side  of  a  thunder-storm  and  light  outward  winds  or  calms 
on  the  other  side  of  the  rain.  Ferrel  shows  that  no  great  barometer 
fall  can  be  caused  by  these  straight-out  winds;  there  must  be  a  rota- 
tion to  produce  a  depression;  on  the  contrary,  air  pushed  down  against 
the  earth  and  outwards  may  cause  a  slight  temporary  rise  of  pressure, 
so  that  gusts  and  a  sudden  barometrical  rise  occur  simultaneously.] 

299.  Dr.  W.  Koppen  has  given  an  exhaustive  study  of  the  destructive 
thunder-storm  of  August  9,  18S1.  The  chart  accompanying  his  essay 
shows  that  at  2  p.  m.  alow  barometer  was  central  just  south  of  Norway 
and  east  of  Denmark,  while  in  the  southeast  quadrant  from  this,  from 
Denmark  to  Bavaria,  numerous  thunder-storms  occurred.  The  study  of 
these  storms  seem  to  him  to  afford  a  striking  example  by  which  to  test 
the  conclusions  of  his  previous  investigation,  well  known  as  "  Contribu- 
tions to  our  Knowledge  of  Boen  and  Thunder-Storms,"  to  which  the 
present  study  forms  a  second  memoir.  After  a  minute  description  of 
the  phenomena,  follows  a  comparison  and  discussion  on  the  causes  and 
explanation  of  the  thunder-storm  from  which  Hann  makes  the  following 
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sommary,  bearing  especially  upon  the  Bden  or  wind-gasts  that  accom- 
pany the  thunder-storm. 

Throughout  its  entire  course  the  Boen  was  associated  with  the  exist- 
ence of  an  extraordinary  well-developed  change  in  pressure  and  temper- 
ature. This  temperature  distribution,  as  shown  by  closely  compressed 
isotherms,  corresponded  to  a  very  steep  barometric  gradient  which  avei*- 
aged  9  millimeters  at  the  place  of  most  compressed  isotherms.  The 
object  of  the  following  is  to  explain  how  this  extreme  condition  could 
originate.  In  the  region  which  was  later  in  the  day  to  be  visited  by  the 
Boen,  there  was  already  on  the  8th  of  August  a  feeble  southerly  cur- 
rent and  strong  insolation  with  a  temperature  high  above  that  pre- 
vailing to  the  westward,  and  which  in  Leipsic  rose  to  29.7  C,  by  nck)n  of 
the  9th.  This  high  temperature  relative  to  the  surroundings  must  have 
given  rise  to  the  formation  of  a  low  pressure  at  the  base  of  the  warm 
column  of  air.  But  that  the  isotherms  should  be  so  closely  crowded  is 
due  to  the  fact  that  on  the  border  of  the  warm  and  cold  air,  rainfall  was 
caused  by  the  uplifting  of  the  former,  which  materially  cooled  this 
region  and  thereby  propagated  the  phenomena  toward  the  direction  of 
the  warm  mass  of  air.  With  the  heavyrainthat  thus  originatedair  must 
have  been  dragged  down  mechanically  with  the  drops  and  also  must 
have  8unk  down  in  consequence  of  its  lower  temperature  and  greater 
density.  The  dynamic  warming  of  this  air  could  only  be  slight  because 
of  its  mixture  with  water,  and  the  downfalling  cold  air  must  have  exerted 
a  strong  uplifting  effect  upon  the  warm  air  below  and  adjoining  it,  and 
thus  the  phenomena  continually  increased  in  severity.  Thus,  precisely 
on  the  limit  of  the  warm  region  the  production  of  cold  was  most  intense; 
in  fact  we  see  the  greatest  crowding  of  isotherms  there  where  the  pre- 
cipitation is  heaviest  in  the  Boen,  and  where  it  partly  fell  in  the  form 
of  hail.  The  difference  of  temperature  between  Neustadt  and  Segeberg 
at  2  p.  M.  was  260.1— 140.6  or  llo.5  C,  for  only  39  kilometers  distance. 
Koppen  attributes  the  retardation  of  the  lower  stronger  gradients  to 
friction  at  the  surface  of  the  ground,  thereby  causing  the  steepness  of 
the  change  of  pressure.  The  effect  of  this  steep  gradient  is  felt  almost 
entirely  in  the  acceleration  given  to  the  outflowing  mass  of  air,  because 
its  movement  is  nearly  in  the  direction  of  this  gradient.  [The  gradient 
represents  a  constant  force  pushing  outwards  like  gravity  pulling  down- 
wards] The  slight  value  of  the  angle  between  the  gradient  and  the 
wind  is  ascribed  partly  to  the  acceleration,  partly  to  the  circumstance 
that  the  air  drawn  into  the  Boen  already  has  amotion  nearly  in  the  di- 
rection of  the  gradient.  This  distribution  of  pressure  by  reason  of  the 
great  horizontal  temperature  gradient  must  change  very  rapidly  with 
the  altitude,  and  Dr.  Koppen  computes  that,  at  an  altitude  from  600  to 
700  meters,  the  irregularities  in  the  isobars  have  disappeared  and  they 
have  become  simple  ellipses  inclosing  the  principal  depression.  At  the 
place  where  the  warm  air  is  lifted  up  in  front  of  the  BOen  thick  masses 
of  clouds  must  form,  which  move  with  the  general  air-current  towards 
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east  and  northeast  and  cause  heavy  rainfall.  The  Boen  is  thus  pre- 
sented as  a  whirl  around  a  horizontal  axis.  Koppen  states  that,  since 
his  first  memoir  in  1879,  a  slight  change  in  his  views  has  taken  place,  in 
that  although  he  retains  the  important  feature  of  the  descent  of  cool 
air  driven  down  by  its  density  and  falling  rain-drops,  yet  he  does  not 
give  so  great  an  importance  to  this  falling  air  as  he  did  before. 

In  general,  on  the  southeast  side  of  any  barometric  depression,  inso- 
lation causes  a  very  warm  region  and  at  the  same  time,  within  a  few 
hundred  meters  of  the  earth's  surface,  a  subsidiary  depression,  although 
in  the  atmosphere  immediately  above  this  the  isobars  retain  their  ellip- 
tical form.  The  eastern  portion  of  this  region  is  thus  withdrawn  from 
the  influence  of  the  cooling  current  on  the  west  side,  and  as  a  feeble 
Boatheast  current  increases  in  temperature.  The  western  part,  on 
the  other  hand,  is  early  overflowed  by  the  cool  air  from  the  west, 
which,  by  reason  of  the  progressive  movement  of  the  principal  depres- 
sion, always  comes  from  a  more  northerly  point.  By  the  pushing  up 
of  the  warmer  air  rain  is  caused  on  this  limit  of  the  warm  and  cool 
region.  By  this,  lower  temperatures  are  caused  close  to  the  limit  of  high 
temperatures,  and  a  temperature  gradient  produced  which,  following 
both  the  general  current  of  air  and  the  perpetually  renewed  precipita- 
tion on  the  temporary  edge  of  the  warm  region,  moves  toward  the  side 
of  the  higher  temperature.  By  this  temperature  gradient  combined  with 
the  conditions  of  motion  a  pressure  gradient  is  produced  in  the  lower 
600  meters  of  air  which  propagates  itself  in  the  same  direction.  This 
pressure  gradient  (favored  by  the  fact  that  the  remaining  or  horizontal 
distribution  of  pressure  both  above  and  below  causes  a  current  that 
flows  approximately  with  that  due  to  the  steep  gradient)  causes  an  ex- 
traordinarily strong  wind  along  the  whole  breadth  of  the  region  during 
its  passage  over,  which  usually  lasts  about  twenty  minutes.  This  stormy 
I>ortion  of  the  current  is  about  two-thirds  due  to  the  air  dragged  by  the 
downfalling  mass  of  rain,  while  in  front  of  it  the  air  is  ascending. 
Special  places  in  this  stormy  region,  which  generally  crosses  the  south- 
west current  almost  perpendicularly,  are  distinguished  by  special  inten- 
sity of  the  storm,  and  other  portions  by  a  formation  of  hail.  There  thus 
originate  regions  of  hail  storm  and  of  destruction,  as  evidences  of  the 
passage  of  the  storm,  and  whose  greatest  diameters  are  approximately 
perpendicular  to  the  greatest  temporary  extension  of  the  Boen.  So 
long  as  the  thunder-storm  moves  against  the  sun  it  is  subject  to  the 
influence  of  a  daily  period,  since  it  originates  in  the  morning,  is  best 
developed  wherever  it  may  be  at  the  warmest  time  of  day,  and  then 
•with  the  beginning  of  the  night  rapidly  diminishes  in  strength  and  soon 
disappears.    {Z.  0.  O.M.j  xix,  p.  12.) 

800.  [K  we  properly  appreciate  the  points  made  by  Dr.  Koppen  in 
his  beautiful  study,  we  should  say  that  that  which  is  thoroughly  novel 
is- the  bringing  out  so  clearly  the  fact  that  when  once  the  development 
of  the  tbuQder  cloud  has  reached  the  point  of  decided  rainfall^  ai^d  with 
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attending  downward  currents  of  air,  the  process  from  that  time  on  may 
become  a  self  supporting  one,  each  feature  continually  increasing  in  in- 
tensity until  a  maximum  is  reached,  dependent  on  temperature,  moist- 
ure, and  configuration  of  the  earth's  surface,  when  it  attains  a  condi- 
tion of  equilibrium,  and  so  continues  until  nightfall.  Koppen's  study- 
applies  equally  to  every  form  of  thunder-storm,  tornado,  and  wmd- 
squall.  The^views  developed  by  him  in  this  essay  are  accompanied  by 
such  a  mass  of  exact  data  as  to  make  it  an  invaluable  contribution  to 
our  knowledge  of  a  subject  that  was  however  already  largely  eluci- 
dated by  Espy,  Fourth  Meteorological  Eeport,  pp.  106, 164,  165,  and 
Prof.  Joseph  Henrj'^,  Lectures  on  Meteorology,  Agricultural  Reports,  1854 
to  1859.  In  fact,  we  think  it  would  not  be  an  injustice  to  call  the  above 
the  Koppen-Espy  theory  of  thunder-storms  and  squalls.] 

301.  0.  Ferrari  writes  in  reference  to  Lancaster,  Koppen,  and  yon 
Bezold,  who  maintain  that  thunder-storms  are  caused  by  the  small  special 
barometric  depressions,  that  he  himself  in  his  previous  publications  had 
really  long  before  defended  the  same  conclusions,  and  that  he  was  the 
first  from  a  complete  investigation  to  demonstrate  by  observation  the 
truth  of  these  views.     {Z.  0.  G.  M.^  xviii,  p.  426.) 

302.  Dr.  G.  Hellmann,  in  reply  to  Ferrari's  reclamation,  states  that 
many  have  published  their  views  on  the  connectiou  between  the  thun- 
der-storms and  atmospheric  pressure ;  thus  the  fact  that  the  barometer 
suddenly  rises  at  the  outbreak  of  a  thunder-storm  and  subsequently 
falls  was,  as  far  as  he  knows,  first  recorded  by  J.  J.  Planer,  in  1782. 
Eosenthal,  and  especially  Lichtenberg,  in  1784,  gave  a  very  clear  de- 
scription of  the  whole  process.  Equally  clear  and  apparently  independ- 
ent of  each  other  are  Gronau  (1821),  Strehlke  (1830),  and  Kamtz  (1836). 
{Z.  0.  G.  ilf.,  XIX,  p.  44  ) 

303.  M.  Moller  discusses  the  suggestion  thrown  out  by  von  Bezold  to 
the  effect  that  the  winds  in  thunder-storms  and  Boen  agree  with  the 
direction  of  the  gradients,  and  do  not  correspond  with  the  law  of  Buys- 
Ballot.  This  latter  law,  Moller  states,  affirms  that,  as  a  result  of  the 
acceleration  due  to  the  gradients,  and  under  the  influence  of  constant 
friction  and  by  reason  of  the  deflecting  force  of  the  earth's  rotation, 
there  will  for  equal  latitudes  result  also  equal  deviations  of  the  wind 
from  the  direction  of  the  gradients.  It  has  many  times  been  shown  how 
this  deflection  must  decrease  if  the  air  passes  from  strong  to  feeble 
gradients.  On  the  other  hand,  the  reverse  has  not  been  stated,  namely, 
that  a  length  of  time  to  be  counted  by  many  hours  is  necessary  to  com- 
municate to  a  mass  of  air  a  motion  deviating  from  the  direction  of  the 
gradients,  provided  the  air  was  originally  at  rest  or  did  not  possess  such 
deviation.  By  a  little  computation  Moller  shows  that  for  short  distances 
and  steep  gradients,  such  as  occur  near  a  thunder-storm,  the  air — im- 
pelled by  the  difference  of  barometic  pressure,  and  having  both  a  for- 
ward velocity  and  a  deviation  due  to  the  earth's  rotation — although  it 
obeys  them  both,  yet  appears  to  obey  only  the  first  of  these  forces,  be- 
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cause  that  is  over  forty  times  larger  than  the  second.  {Z.  0.  O.  M,j  xix, 
p.  80.) 

S04.  M.  M  oiler,  in  his  investigation  on  the  temperature  and  move- 
ment of  the  air  in  a  Boon,  states  that  in  1880  he  first  recorded  the  sug- 
gestion that  the  shadows  of  the  clouds  caused  strong  winds,  which, 
acting  like  gusts,  are  called  Boen,  and  which  accompany  the  streaks  of 
rain  from  cumulus  clouds.  This  explanation,  however,  seemed  unsatis- 
foctory,  because  such  wind-gusts  occur  also  at  night  time,  when,  of 
course,  there  are  no  shadows.  The  true  explanation  has,  he  thinks, 
been  given  by  Koppen,  namely,  that  the  falling  rain  carries  with  it  air 
from  above,  which  oh  reaching  the  ground  spreads  out  and  increases 
the  strength  of  the  prevailing  wind.  Combining  his  own  and  Koppen^a 
ideas,  he  develops  carefully  the  structure  and  growth  of  a  thunder-storm, 
and  ^ncceeds  in  explaining  very  satisfactorily  the  mode  of  formation  of 
hail  and  the  low-lying  scud  in  advance  of  the  main  cloud,  and  which 
the  observer  generally  easily  recognizes  as  rising  up  to  feed  the  advanc- 
ing edge  of  the  cloud.    (2>.  M.  Z.,  i,  p.  230.) 

305.  [Views  similar,  and  in  most  respects  identical  with  Koppen's  and 
Holler's,  have  during  the  last  twenty  years  been  frequently  verbally 
communicated  both  by  Prof.  Joseph  Henry  and  the  present  writer  to 
fellow-students  of  meteorology.  They  date  at  least  as  far  back  as  1838, 
when  Espy  was  in  the  full  tide  of  his  studies,  of  thunder-storms  in 
Pennsylvania,  a  region  where  storms  are  developed  to  their  fullest  extent. 

Our  hearty  appreciation  of  the  views  of  Koppen  and  Moller  is  en- 
hanced by  their  own  kindly  mention  of  that  most  genial  of  American 
enthusiasts.] 

906.  0.  G.  Finemann,  of  Upsala,  in  a  study  upon  the  "  trombe,"  or  tor- 
nado,  of  June  7, 1882,  draws  the  following  conclusions : 

1.  The  formation  of  a  tornado  is  characterized  by  the  simultaneous 
occurrence  of  great  relative  and  absolute  moisture,  high  temperature, 
almost  perfect  calm. 

2.  Tornadoes  and  thunder-storms  originate  under  almost  identical 
atmospheric  conditions. 

3.  The  two  phenomena  can  occur  together  or  separately. 

4.  Finley's  work  seems  to  suggest  that  either  phenomenon  may  de- 
velop from  the  other. 

5.  The  tornado  here  studied  certainly  consisted  in  a  strong  ascend- 
ing curreut  of  air,  revolving  also  in  a  direction  opposed  to  that  of  the 
hands  of  a  watch  lying  face  upwards  on  the  ground. 

6.  The  ascending  current  formed  an  inverted  cone  out  of  the  mate- 
rial carried  up  with  it,  which  moved  forwards  towards  the  northeast. 

7.  The  tornado  was  fed  by  moist  air,  which  flowed  over  the  earth's 
Borface  with  increasing  velocity. 

8.  The  moister  the  air  by  so  much  more  did  the  interior  velocity  of 
the  tornado  increase. 

9.  The  air  was  precipitated  into  the  tornado  from  below,  like  cold  air 
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Arawn  into  the  fire  of  a  barniDg  foreRt ;  at  some  distance  this  draft  was 
noticeable  by  the  lowering  of  the  lower  portion  of  the  clouds. 

10.  Sabsidiary  whirls  formed  under  favorable  circumstances.  (Z.  O. 
G.  Jf .,  XIX,  p.  262.) 

307.  William  M.  Davis,  of  Cambridge,  writing  to  Dr.  Koppen  in  refer- 
ence to  the  simoom  [German,  Samum]^  the  latter  replies  by  quoting  the 
following  as  the  characteristics  of  the  simoom  as  experienced  in  the 
Indian  deserts  by  Dr.  Henry  Cook : 

Its  beginning  is  sudden )  occasionally  a  cold  current  of  air  precedes 
it;  it  occurs  ordinarily  in  the  hot  montJis,  June  and  July ;  it  occurs  iu 
the  night  as  well  as  by  day ;  its  path  is  straight  and  definite  y  its  pas- 
sage leaves  a  narrow  trail  behind ;  it  bums  and  kills  the  animals  and 
vegetables  in  its  path ;  it  is  accompanied  by  a  very  noticeable  smell  of 
sulphur ;  it  is  described  as  like  the  current  of  air  from  a  furnace,  and 
certainly  the  temperature  of  the  air  within  it  is  very  high ;  it  is  not 
accompanied  by  either  dust  or  thunder  and  lightning. 

Koppen  shows  that,  assuming  the  rise  of  temperature  in  the  simoom 
to  be  16^  C,  then,  if  the  air  has  been  thus  heated  by  the  compression 
of  a  descending  current,  it  must  have  descended  about  4,000  meters ; 
but  he  thinks  it  not  at  all  plain  why  the  air  should  descend  to  the 
earth's  surface.  There  is  not  a  perfect  parallelism  between  the  simoom 
and  ordinary  Boen,  nor  an  antithesis  between  Boen  and  thunder- 
storms.    (2).  M.  Z.,  I,  p.  246.) 

308.  A.  Klossowskij  has  discussed  the  observations  of  thunder-storms 
made  in  Eussia  by  the  observers  of  the  Oeographical  Association  since 
1871.  This  series  of  reports  was  inaugurated  at  the  instance  of  A. 
Woeikof,  who  also  published  the  results  for  the  first  year  (1871).  The 
present  volume  gives  a  complete  summary  of  the  work  since  that  time. 

309.  J.  Ludevig  presents  the  results  of  the  observations  of  thunder- 
storms made  during  1882-'83,  at  the  Government  telegraph  stations  in 
Germany.  The  maximum  number  of  storms  occurred  in  May,  1882,  but 
this  was  apparently  abnormal ;  the  normal  maximum  appears  in  July, 
1882,  and  again  in  July,  1883.  The  maximum  number  of  days  on  which 
thunder-storms  occurred  was  28  in  June,  1882,  and  30  in  June,  1883, 
The  storms  came  most  frequently  from  the  southwest  and  next  fre 
quently  from  the  west ;  the  hours  during  which  most  storms  occur  is 
from  3  to  4  p.  M.,  and  the  minimum  frequency  of  storms  from  12  to  3 
A.  M.    (Z.  0.  O.  M.J  XIX,  p.  429.) 

310.  Dr.  P.  Andries,  in  a  memoir  on  formation  of  thunderstorms  and 
hail,  after  a  review  of  the  older  literature  on  the  subject,  adopts  me- 
chanical theories  very  similar  to  those  of  Ferrel  in  his  Meteorological 
Eesearches,  part  2.  With  regard  to  the  formation  of  a  potential  suf- 
ficient to  produce  lightning,  he  adopts  the  vii*w  that  this  is  expiained 
by  the  combination  in  one  of  numerous  small  drops  of  water;  as  to  the 
origin  of  electricity  on  tbes^  small  particles,  he  tj^ttributes  t^i^it  to  frictioi^ 


Digiti 


zed  by  Google 


METEOROLOGY.  353 

and  indaction.    {Annalen  der  Hydrographie  und  maritimen  Meteorologies 
1884,  p.  65.) 

311.  Prof.  James  Thomson,  of  the  University  of  Glasgow,  read  before 
the  Montreal  meetingof  the  Brit.  Assoc.,apaperon  whirlwinds  and  water- 
spouts, in  which  he  adheres  to  the  old  view  that  the  diminution  of  press- 
ure observed  at  the  center  of  a  hurricane  is  the  cause  of  the  movement 
of  the  wind,  and  queries  whether  it  may  not  be  possible  for  the  low 
pressure  to  be  abated  through  the  combined  influence  of  rarefaction  by 
heat  and  the  whirling  motion.  He  also  thinks  that  in  great  whirlwinds 
the  whirling  motion  may  be  propagated  upwards  to  the  top  of  the  at- 
mosphere. He  suggests  that  the  dark  clouds,  and  in  tornadoes  the  pen- 
dent spout,  may  be  due  to  the  precipitation  of  moisture  on  account  of 
abatement  of  pressure  due  tocentrifagal  force  and  ascension  above  the 
sea  level.  [Prof.  James  Thomson's  publications  on  this  subject  date 
fipom  1852,  and  especially  1857,  but  while  his  writings  are  always  worthy 
of  attention,  it  would  seem  that  these  particular  points  have  already 
been  clearly  explained  by  other  students  of  meteorology.]  {Nature^ 
XXX,  p.  648.) 

312.  Prof.  W.  von  Bezold,  of  Munich,  has  studied  the  question  of  the 
cold  days  in  May.  He  finds  that  whenever  high  pressure  prevails  in  the 
west  and  lower  pressure  in  the  east,  and  especially  in  southeastern 
Europe,  a  cold  period  occurs,  and  that  this  distribution  of  pressure  is 
particularly  liable  to  occur  in  May.  If  this  characteristic  distribution 
fails,  then  the  cold  days  also  fail ;  the  explanation  of  the  coid  days  is 
therefore  dependent  upon  the  explanation  of  the  occurrence  of  this  distri- 
bution of  pressure.  After  studying  the  isobars  of  Europe,  he  concludes 
that  when  in  spring  the  warming  of  the  northern  hemisphere  begins  at 
the  south  and  oceans  and  continents  interchange  their  relations  with 
reference  to  pressure  and  temperature,  then  the  Balkan  peninsula,  to- 
gether with  the  land  between  the  Adriatic  and  Black  Sea,  plays  the 
part  of  a  small  continent.  It  is  therefore  warmed  up  with  reference  to 
the  surrounding  region,  experiences  a  low  barometric  pressure,  and  es- 
pecially favors  the  development  of  storm-centers.  These,  therefore,  cause 
the  cool  northerly  winds  and  the  cold  days  of  Germany.  (Z.  0.  O.  M. 
XVIII,  p.  268.) 

313.  Dr.  Koppen,  in  reference  to  the  cold  days  in  May,  states  that 
neither  the  explanations  of  Madler,  Erman,  Sainte  Claire- Deville,  Ass- 
mann,  von  Bezold,  nor  others  seem  to  him  to  afford  any  satisfactory  ex- 
planation of  the  question  why  the  precise  days  from  the  10th  to  the  13th 
should  have  such  a  decided  tendency  to  be  abnormally  cold.  (Z.  0.  O. 
Jf.,  XIX,  p.  133.) 

314.  R.  Billwiller  states  that  he  has  been  surprised  that  van  Bebber, 
in  his  essay  on  the  cold  days  in  May,  has  so  strongly  stated  that  these 
always  happened  on  definite  dates,  whereas  Dove  had  so  clearly  proved 
that  they  are  not  simultaneous  in  different  localities,  nor  do  they  hap- 
pen on  a  definite  date  at  any  one  locality,  whence  Dove  considers  that 
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any  cosmic  cause  is  oat  of  the  question.  Kow  that  this  conclusion  has 
been  confirmed  by  von  Bezold  by  his  demonstration  of  their  purely  terres- 
trial cause,  and  that  they  occur  pretty  uniformly  distributed  throagh  a 
long  interval  of  time,  it  seems  strange  that  Koppen  should  state  that  the 
main  point  of  the  question  has  not  yet  been  touched,  and  should  again 
suggest  cosmic  explanations.  Billwiller's  opinion  is  that  there  are  no 
facts  on  record  from  which  we  can  philosophically  conclude  that  there 
are  three  definite  cold  days  in  May  or  that  there  is  any  problem  here 
to  be  investigated.  [In  other  words,  this  problem  is  to  the  German 
what  the  problem  of  the  equinoctial  storm  is  to  the  American.  What- 
ever storm  happens  to  occur  within  a  week  or  two  of  the  21st  of  March 
or  September  is  called  the  "equinoctial  storm,"  and  we  frequently  find 
some  one  at  work  on  the  problem,  "Why  are  storms  especially  apt  to 
occur  on  the  equinoctial  day  f  "]    {Z.  0.  O.  Jf.,  xix,  p.  245.) 

316.  Dr.  W.  Koppen,  in  reply  to  Billwiller's  remarks,  states  decidedly 
that  he  is  not  a  believer  in  the  three  cold  days  of  May,  nor  in  their 
explanation  by  cosmic  causes.  The  essence  of  the  problem  seems  to  him 
to  lie  in  the  following  questions : 

.  1.  Is  there  really  present  that  relative  maximum  tendency  to  cold 
days  which,  according  to  many,  especially  the  older  observations  and 
according  to  the  investigations  of  von  Bezold,  apparently  exists  during 
the  third  pentade  of  May  f 

2.  If  this  is  the  case,  how  shall  the  date  be  exactly  determined  ? 

Even  if  the  first  question  should  be  denied,  it  would  still  remain  of 
interest  to  show  why  the  tendency  to  a  south  and  a  southeast  gradient — 
that  is,  to  a  northeast  wind — should  be  so  decided  in  May,  and  should 
also  not  exist  in  June,  where  the  excess  of  temperature  of  the  continents 
above  the  sea  remains  the  same  while  north  and  northeast  gradients 
prevail.  He  shows  that  this  may  be  due  to  the  heating  of  distant  lands, 
and  remarks  that  also  the  studies  of  Dr.  Krankenhagen  on  the  baro- 
metric phenomena  attending  the  cold  period  in  June  combine  to  show 
that  in  severely  judging  the  belief  in  the  definite  character  of  special 
days  we  may  have  gone  too  far. 

316.  Buys-Ballot  writes  expressing  his  entire  agreement  with  Pro- 
fessor Bill  wilier.  He  states  that  every  month  has  its  cold  days,  and  May 
least  of  all,  and  suggests  a  method  of  investigation  which  he  is  about 
carrying  on.  In  a  parenthesis  he  exclaims,  "  Shame,  that  in  America 
climatology  is  so  entirely  lost  sight  of!''    {Z.  0.  O.  Jlf.,  xix,  p.  320.) 

317.  G.  Hellmann,  in  a  study  of  the  annual  change  of  temperature  in 
Northern  Germany,  utilizes  the  averages  by  pentades  for  thirty-five 
years ;  he  finds  a  decided  retrogression  or  cold  period  about  the  middle 
of  June  for  Breslau.  The  cold  days  of  May  vary  so  mudi  as  to  their 
dates  that  they  do  not  show  in  the  averages  of  thirty-five  years,  while 
the  cold  days  of  June  are  well  marked.  Another  retrogression,  but  in 
this  case  warm  days,  occur  in  the  last  week  of  September.  (^.  (?•  Ot  M.^ 
XIX,  p.  381.) 
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818.  Dr.  KraDkenhageD,  of  Stettin,  has  investigated  the  disthbntion 
of  temperature  and  pressure  in  Earope  in  June,  aod  has  shown  that 
the  pentade^  June  10  to  14,  is  peculiarly  liable  to  a  slight  fall  of  tern- 
I>erature,  while  on  the  other  hand  the  isobars  of  June  require  such 
winds  as  must  produce  this  temperature  fall.  In  general  the  areas  of 
low  pressure  that  pass  over  Europe  have  a  tendency  to  take  a  direction 
toward  the  northeast,  east,  or  southeast,  and  are  therefore  followed  by 
cold  winds.    (2>.  M.  Z.,  i,  p.  11.) 

319.  Dr.  Ejrankeuhagen  also  contributes  to  the  question  of  three  cold 
days  in  May  a  study  based  on  the  consideration  that  such  may  be  caused 
by  especially  cold,  clear  nights ;  he  therefore  calculates  how  many  days 
have  been  above  the  mean,  and  how  many  below;  the  mean  negative 
departure  we  may  call  X,  and  positive  departure  Y ;  then  the  quotient 
X  -r  Y  shows  how  many  more  times  the  mean  negative  departure  is' 
greater  than  the  positive.  This  ratio  is  1.16  for  the  third  pentade  of  May. 
(D.  M.  Z.,  I,  p.  371.) 

320.  Dr.  J.  van  Bebber,  of  the  Hamburg  Seewarte,  publishes  the  re- 
sults of  a  study  into  typical  weather  phenomena  in  anticipation  of  a 
more  exhaustive  publication  by  the  Seewarte.  This  is  a  continuation  of 
his  studies  upon  the  geographical  distribution,  the  paths  and  velocities 
of  barometric  minima ;  his  object  now  being  to  ascertain  in  what  man- 
ner these  depressions  influence  the  condition  of  the  weather,  especially 
in  Germany,  and  whether  it  is  not  possible  from  any  given  condition  of 
the  weather  to  deduce  practical  rules  for  predicting  the  movement  of 
the  depressions  and  the  future  weather.  He  first  determines  the  prin- 
cipal paths  followed  by  the  majority  of  the  storm  centers,  leaving  to  a 
future  time  the  study  of  the  erratic  minima.  The  tabular  view  of  the 
frequency  with  which  storms  traversed  these  principal  paths  shows  a 
decided  tendency  of  minima  to  follow  in  groups  along  any  path  once 
inaugurated  by  a  leading  storm.  He  also  shows  that  the  mean  velocity 
of  minima  moving  along  the  paths  is  always  much  greater  than  the 
general  mean  velocity  of  all  minima  indiscriminately.  Therefore  we 
conclude  that  along  these  principal  paths  the  conditions  are  most  favor- 
able for  maintaining  the  intensity  and  rapid  progress  of  minima.  If 
we  consider  the  distribution  of  pressure  for  each  of  these  paths  sepa- 
rately, we  find  characteristic  relations ;  thus,  if  a  line  be  drawn  from  the 
minimum  to  the  maximum. pressure,* or  from  the  minimum  normal  to  the 
closest  isobars,  we  find  the  storm  progress  nearly  perpendicular  to  this 
line ;  in  other  words,  the  progress  of  the  minimum  agrees  closely  with 
the  direction  of  the  strongest  wind,  thus  agreeing  entirely  with  the 
principle  announced  in  1872  by  Rev.  Clement  Ley,  namely,  *'  extensive 
areas  of  very  high  pressure  delay  or  turn  aside  the  movement  of  a  de- 
pression, in  that  each  depression  moves  with  the  greatest  ease  in  a  direc- 
tion such  that  it  shall  have  the  highest  pressure  on  the  right-hand  side 
ofitspath.^ 

A  relation  is  also  apparent  between  the  distribution  of  temperatui:^ 
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and  the  progress  of  depressions  so  that  the  direction  of  the  movement 
forms  an  angle  with  the  direction  of  the  greatest  rise  of  temperatore, 
which  angle  varies  between  45  and  90  degrees^  being  greater  in  summer 
than  in  winter,  the  highest  temperature  being  on  the  right-hand  side  of 
the  storm  path.  This  principle  is  also  indicated  by  Clement  Ley  in  the 
following  words :  "The  direction  of  progress  of  depressions  in  Western 
Europe  varies  in  Europe  between  north -northeast  and  south-southeast, 
and  is  primarily  dependent  on  the  preceding  general  distribution  of 
temperature,  so  that  the  movement  is  inclined  at  an  angle  of  45  degrees 
to  the  lower  isotherms."  These  principles,  announced  11  years  ago  in 
England,  have,  says  van  Bebber,  not  found  the  proper  consideration  in 
European  weather  predictions.  After  some  explanatory  words,  he  sums 
them  both  up  in  the  following :  The  progress  of  depressions  takes  pllace 
approximately  in  the  direction  of  the  prevailing  movement  of  the  whole 
mass  of  air  in  the  neighborhood  of  a  depression.  This  statement  would 
seem  to  support  the  assumption  that  the  atmospheric  whirl  is  carried 
along  by  the  prevailing  current  of  air.  [We  are  now  giving  van  Beb- 
ber's  statements  nearly  in  his  own  words  and  reserve  the  privilege  of 
stating  that,  although  the  connection  between  the  phenomena  is  very 
nearly  as  he  gives  it,  yet  the  rationale  of  the  process  is,  we  think,  not 
at  all  as  he  seems  to  suggest.]  By  reducing  pressures  upwards  and 
constructing  isobars  for  an  altitude  of  2,500  meters  and  also  for. 
higher  altitudes,  he  is  led  to  the  conclusion  that  the  whirlwind  move- 
ment is  confined  only  to  the  lower  strata  of  air,  that  the  axis  of  the 
whirl  is  inclined  to  the  left  and  slightly  towards  the  front,  and  that  the 
upper  currents  of  air  in  the  neighborhood  of  the  whirl  have  nearly  the 
same  direction,  so  that  those  belong  to  a  great  ring  progressing  with 
the  depression  and  in  which  the  air  that  rises  within  the  depression  now 
sinks  again.  This  agrees  with  the  fact  that  the  movement  of  the  cirrus 
clouds  agrees  with  that  of  the  progress  of  the  depression ;  this  ako  ex- 
plains why  the  upper  clouds,  which  also  move  with  the  depression,  are 
so  prominent  in  advance,  while  on  the  left  side  of  the  path  the  cirrus 
clouds  are  so  infrequent ;  this  also  explains  why  the  principal  storm 
paths  marked  out  by  van  Bebber  are  especially  followed  in  the  coldar 
season  of  the  year  and  why  the  storm  paths,  numbered  1  and  4  by  him, 
moving  towards  the  northeast  or  east-northeast,  occur  most  frequently 
in  the  warm  season.  Equally  easy  is  it  to  explain  why  a  number  of  suc- 
cessive storms  have  a  tendency  to  follow  the  path  p\irsued  by  some  prom- 
inent leading  one,  for  if  atmospheric  pressure  and  temperature  are  so 
distributed  over  a  large  part  of  the  hemisphere  as  to  be  favorable  to 
the  production  of  a  given  storm  path,  then  it  is  clear  that  succeeding 
depressions  will  follow  the  same  path  so  long  as  the  distribution  of 
temperature  and  pressure  does  not  change,  and  as  these  changes  can 
only  go  on  slowly  it  necessarily  happens  that  storms  and  local  weather 
changes  some  times  show  great  similarity  for  days  and  weeks  together. 
391.  [It  is  cprtaiuly  t^Q  to®  regretted  tbsi't  t^ie  intense  study  un4w  most 
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favorable  circumstances  given  continuously  since  1870  to  the  tri-daily 
weather  maps  of  the  United  Statei^  and  Canada  should  not  long  ago 
have,  been  supplemented  by  some  general  summary  of  the  laws  of  storm 
progress  and  weather  changes  with  which  the  officers  of  the  Signal 
Service  have  become  familiar.  Guided  by  the  writings  of  Redfield, 
Espy,  Henry,  and  Perrel,  the  deductive  branch  of  meteorology  was 
making  rapid  progress — greater  than  could  possibly  have  been  fol- 
lowed by  those  outside  of  the  office.  It  was  already  in  1872  a  matter 
of  common  note  that  storms  and  also  areas  of  high  pressure,  &c.,  pur- 
sue successively  the  same  or  very  similar  paths,  each  one  showing  a 
progressive  systematic  difference  from  its  predecessor,  until  by  a  sud- 
den change  in  distant  surrounding  circumstances  the  whole  system  was 
broken  up  and  a  new  order  of  things  inaugurated.  These  similarities 
between  storm  paths  were  frequently  pointed  out,  both  in  the  daily 
weather  predictions  and  the  Monthly  Weather  Review.  An  interest- 
ing illustration  of  this  will  be  found  in  the  daily  predictions  of  the 
hurricanes  of  August  18  and  25,  1871,  as  made  by  the  present  writer  for 
the  official  weather  "Synopsis  and  probabilities''  of  the  Army  Signal 
Office.] 

Van  Bebber  continues  by  saying  that  only  in  the  rarest  cases  are  press- 
ure and  temperature  distributed  around  two  storm-centers  in  the  same 
manner,  and  to  this  circumstance  principally  is  it  to  be  attributed  that 
the  progress  of  and  changes  in  the  depressions  show  such  extraordinary 
variety.  If  the  distribution  of  pressure  and  temperature  is  reversed, 
then  will  the  movement  of  the  depression  be  hindered  or  entirely  an- 
nulled, and  at  the  same  time  it  itself  takes  a  long  irregular  form  [the 
barometric  trough  of  the  Signal  Service  Bulletins],  its  longer  axis  per- 
pendicular to  the  pressure  gradients,  and  from  its  ends  frequent  small 
minima  break  off  that  then  follow  the  general  current  of  air  prevailing 
in  their  region;  if,  however,  on  either  side  pressure  or  temperature  pre- 
vail, then  the  direction  of  the  movement  of  the  storm-center  will  be 
thereby  determined. 

From  this  short  explanation  we  see  the  great  importance  of  these  two 
principles  in  their  application  to  weather  predictions.  If,  however,  we 
would  form  a  correct  prediction,  we  must  extend  our  weather  map  to  the 
greatest  possible  extent,  especially  toward  the  west,  and  study  expressly 
the  behavior  of  the  great  barometric  maxima  and  minima  that  charac- 
terize certain  regions  of  the  earth.  We  see  also  the  importance  of  the 
study  of  the  cloud  movements,  especially  the  upper  clouds.  (Z.  0,  O. 
M.^  xvni,  p.  447.) 

822.  Teisserenc  de  Bort  having  studied  the  general  weather  condi- 
tions attending  abnormal  winters,  further  develops  his  generalizations 
relative  to  the  "principal  centers  of  action  of  the  atmosphere,"  and 
shows  that  the  perturbations  in  the  position  and  intensity  of  these  at- 
mospheric centers  correspond  with  important  changes  in  the  character 
of  the  weather.    If,  therefore,  we  v  oaUl  predict  thf^  weather  for  a  long 

Digitized  by  CjOOQ IC 


358  SCJENTTFIC   RECORD   FOR    1884 

time  in  advance  we  must  determine  the  connection  between  the  local 
weather  and  the  general  circulation  over  a  large  part  of  the  earth's  sur- 
face as  due  to  these  centers.    (Z.  0.  O.  M.,  xix,  p.  105.) 

323.  [The  centers  of  action,  as  he  calls  them,  seem  to  be  identical  with 
the  large  areas  of  maximum  and  minimum  pressure  first  marked  out  by 
the  isobars  of  Buchan  and  generally  known  to  meteorologists  as  conti- 
nental and  oceanic  maxima  and  minima.  Teissernc  de  Bort  gives,  in 
detail  the  types  of  weather  peculiar  to  France  for  each  location  of  the 
surrounding  maxima  and  minima  areas,  but  the  assumption  running 
through  his  essay  to  the  effect  that  the  changes  of  local  weather  are 
directly  due  to  the  changes  in  the  pleiobars  and  meiobars,  as  they  were 
called  by  Prestel,  seems  to  us  quite  unwarranted.  This  matter  is  refer- 
red to  in  a  circular  of  the  Signal  OflBce,  published  in  June,  1871,  "How 
to  use  weather  maps,"  and  was  for  several  years  carefully  studied  from 
Teisserenc  de  Bort's  present  point  of  view,  but  the  present  writer  was 
forced  to  the  conclusion  that  some  ulterior  forces  controlled  both  the 
local  weather  and  the  permanent  or  subpermanent  highs  and  lows,  so 
that  although  it  is  very  convenient,  for  instance,  to  connect  our  Atlantic 
coast  weather  with  the  Atlantic  area  of  high  pressure  between  latitudes 
20  and  30  degrees,  yet  it  is  not  possible  to  say  that  the  latter  is  cause 
and  the  other  effect.] 

324.  H.  H.  flildebrandsson  has  still  further  investigated  the  average 
distribution  of  meteorological  elements,  wind,  clouds,  temperature,  rain, 
haze,  or  fog,  with  reference  to  the  isobars ;  he  divides  these  latter  into  five 
zones,  namely,  the  low  center,  three  intermediate  bands,  and  the  high 
area.  Each  of  these  zones  he  divides  into  eight  portions  according  as 
the  gradient  therein  ijs  directed  toward  the  north,  northwest,  &c.  The 
examination  of  six  years  of  weather  maps  shows  that  for  Upsala  and 
for  southern  and  central  Sweden  the  following  generalizations  hold 
good: 

1.  The  wind  makes  a  greater  angle  with  the  gradient  in  summer  than 
in  winter  and  within  a  minimum  than  within  a  maximum ;  greater  at 
sea  than  on  land ;  greater  for  gradients  directed  towards  the  east  and 
least  for  those  towards  the  west.  The  strength  of  the  wind  is  greatest 
for  gradients  directed  towards  the  north  and  least  for  those  towards  the 
west  and  southwest. 

2.  The  lower  clouds  move  in  directions  deviating  to  the  right  from 
the  direction  of  the  wind  at  the  earth's  surface ;  the  lower  clouds  move 
nearly  perpendicular  to  the  gradients  or  parallel  to  the  tangents  of  the 
isobars ;  for  gradients  towards  the  west  the  lower  clouds  are  inclined 
more  than  90^;  that  is  to  say,  the  air  is  moving  away  from  the  area  of 
low  pressure. 

3.  The  cirrus  clouds  move  from  the  minima  out  towards  the  maxima; 
this  movement  is  feeblest  near  the  center  of  depression  and  most  rapid 
within  the  maximum  zone ;  the  movement  is  greater  on  the  advancing 
side  of  a  depression,  or  on  the  western  side  of  a  maximum;  directly  be- 
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hind  and  above  a  low  center  the  movement  in  the  npper  regions  is  for 
Sweden  ordinarily  from  north  or  west,  but  there  are  cases  in  which  the 
movement  is  from  south  or  southeast,  which  latter  is  the  ordinary  case 
in  England,  according  to  Clement  Ley. 

4.  The*  temperature  in  the  maxima  and  minima  areas  is  above  the 
mean  if  the  gradients  incline  towards  the  west,  and  below  the  mean  if 
inclined  towards  the  east;  in  winter  the  temperature  is  above  its  mean 
minimum  and  below  in  the  maximum  area;  in  summer  this  is  reversed, 
The  temperature  differences  between  upper  and  lower  stations  are  grea^ 
est  when  the  gradient  is  directed  towards  the  north  or  east,  but  least 
towards  the  south  or  west. 

5.  The  quantity  of  clouds  or  rain  are  greatest  for  gradients  towards 
the  south  or  west  and  least  towards  the  northeast. 

6.  The  transparency  of  tbe  air  for  distant  objects  is  independent  of 
barometric  pressure;  greatest  fog  occurs  with  gradients  towards  the 
west,  but  in  the  Kattegat  the  fog  is  most  frequent  for  gradients  towards 
the  north.    {Z.  0.  G.  M.^  xix,  p.  469.) 

325.  Prof.  P.  Busiu,  of  Kome,  has  endeavored  to  indicate  the  various 
positions  that  areas  of  high  and  low  pressure  must  have  relative  to  Italy 
in  order  to  produce  any  given  type  of  weather;  he  computes  a  new  kind 
of  wind  rose  for  Eome,  showing  the  probability  of  various  types  of 
weather  for  numerous  relative  positions  of  the  isobars;  the  number  of 
these  types  may  amount  to  about  100.  He  concludes  that  the  changes 
in  the  barometer  for  intervals  of  more  than  eight  hours,  and  equally  so 
tbe  changes  of  temperature  for  twenty-four  hours,  are  of  little  use  for 
weather  predictions;  he  suggests  that  it  will  be  probably  of  more  use  to 
study  the  departures  of  the  temperature  and  pressure  for  the  normal 
values  of  the  day  and  the  hour  for  which  the  weather  map  is  drawn. 
(Z.  0.  O.  M.,  xix,  p.  235.) 

326.  [The  actual  pressures  and  temperatures  and  the  departures  have 
each  their  special  significance — both  are  used  by  the  Signal  Office,  but 
of  the  two  the  former  has  greater  value  in  studying  the  mechanical  laws 
of  atmospheric  motions.] 

327.  Dr.  J.  van  Bebber,  of  Hamburg,  reviews  the  works  of  Hoffmeyer 
and  Teisserenc  de  Bort,  as  well  as  Hildebrandsson,  on  types  of  weather, 
and  their  connection  with  general  distribution  of  temperature  and  press- 
ure. In  conclusion  he  says:  "If  we  glance  back  upon  the  progress 
made  in  these  [and  his  own  equally  extensive]  works  we  must  come  to 
the  conclusion  that  the  prevailing  character  of  the  weather  on  any  day 
in  Germany  is  determined  by  the  more  general  distribution  of  weather 
conditions,  and  that  we  shall  only  understand  the  general  weather 
changes  when  we  take  into  consideration  the  seasonal  interchanging  of 
the  general  centers  of  action  in  the  atmosphere.  But  within  this  region 
[Europe]  rapidly  progressing  changes  are  completed  that  can  indeed 
have  no  important  influence  on  the  i>revailing  weather  of  the  larger 
areas  but  that  are  of  fundamental  importance  for  the  weather  of  small 
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regions.  Often  barometric  minima,  formed  on  the  edge  of  the  greater 
centers  of  depression,  glide  in  rapid  succession  along  the  edge  of  the 
great  barometric  maxima,  exerting  apon  the  wind  and  weather  of  the 
region  throagh  which  they  pass  in  broad  circles  an  extraordinary  influ- 
ence, and  give  the  weather  the  character  of  variability.  As  a  contribu- 
tion to  this  subject,  see  my  investigation  on  Typical  Phenomena,  which 
I  wrote  at  the  beginning  of  the  year  1883  for  the  introduction  to  the 
volume  of  Monthly  Weather  Eeviews  for  1882,  and  which  will  soon  be 
published  in  greater  fullness  in  the  Archiv  of  the  Deutsche  Seewarte* 
In  this  investigation  the  effects  of  the  depressions  upon  the  weather  are 
referred  back  to  the  well-established  main  tracks  of  storms,  and  th^se 
are  brought  into  connection  with  the  general  atmospheric  conditions. 
These  and  similar  studies  give  the  first  foundation  for  weather  predic- 
tion for  a  long  period  in  advance.  We  are  persuaded  that  the  weather 
predictions  for  such  peiiods  are  not  among  the  impossibilities,  but  that 
hereafter  they  will  at  some  time  exceed  in  usefulness  the  daily  pre,dic- 
tion."    (2).  M.  Z.,  I,  pp.  22-70.) 

328.  [Predictions  three  and  four  days  in  advance  based  on  similar 
considerations  were  made  by  the  Signal  OfSce  in  1871  and  1872  on 
occasions  of  importance.] 

X.— (a)  Atmospheric  electricity;  Lightning;  (6)  Terrestrial 

MAGNETISM;   (c)  GROUND  CURRENTS;   {d)  AURORAS. 

329.  The  subject  of  atmospheric  electricity  and  terrestrial  earth  cur- 
rents was  dealt  with  by  the  Electrical  Congress  held  at  Paris  April, 
1884,  which  recommended  that  the  different  countries  should  collect 
reports  and  forward  them  annually  to  the  International  Bureau  of  Tel- 
graph  Administration  at  Berne,  which  bureau  will  digest  and  commu- 
nicate a  summary  in  return.  It  also  recommended  that  observations 
of  earth  currents  be  made  in  all  countries. 

330.  The  United  States  l^ational  Conference  of  Electricians,  meeting 
at  Philadelphia  in  1884,  renewed  these  recommendations,  commending 
them  most  heartily  to  the  action  of  our  Government,  and  appointing  a 
committee  to  confer  with  the  Chief  Signal  OflQcer,  who  is  commissioned 
to  collect  the  data  for  the  United  States,  and  who  has  already  for  two 
years  been  conducting  preliminary  observations  on  atmospheric  elec- 
tricity with  a  view  to  the  addition  of  this  item  to  the  Signal  Service 
daily  report. 

331.  E.  Hoppe  publishes  a  history  of  electricity  (Leipsic,  1884).  This 
volume  of  622  pages  shows  great  industry  on  the  part  of  the  author, 
who  has  probably  made  his  work  quite  as  exhaustive  as  would  be  profit- 
able to  the  most  patient  reader.  He  divides  the  progress  in  this  science 
into  the  following  epochs :  (1)  Before  Franklin ;  (2)  Franklin  and  Cou- 
lomb; (3)  from  Volta  to  1819;  (4)  electricity  and  magnetism;  (5)  from 
Ohm  to  Helmholtz ;  (6J  more  recent  progress.    (D.  M.  Z.,  i,  p.  419.) 

332.  Prof.  P.  G.  Tait,  of  Glasgow,  in  a  lecture  before  the  Scottish 
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Meteorological  Soci3ty,  gives  bis  views  on  the  source  of  tbe  elec- 
tricity of  the  air  about  as  follows :  Tbe  new  kinetic  theory  of  gases 
teaches  that  in  a  cubic  inch  of  saturated  aqueous  vapor  under  atmos- 
pheric pressure  there  are  contained  some  three  hundred  trillion  of  par- 
ticles. This  corresponds  approximately  to  y^o  of  a  cubic  inch  of  water, 
or  to  one  rain  drop  of  ordinary  size.  When  every  particle  of  vapor  be- 
comes electrified  for  any  reason,  and  all  are  at  the  same  potential,  then, 
after  the  union  of  all  into  one  rain  drop,  the  potential  of  the  latter  will 
be  fifty  billion  times  greater.  From  this  it  is  evident  that  if  from  any 
reason  every  particle  of  vapor  received  so  slight  a  potential  that  it  is  im- 
perceptible to  our  most  delicate  electrometers,  yet  the  formation  of  drops 
of  water  from  these  particles  would  explain  the  most  terrible  strokes  of 
lightning.  Some  years  ago  It  occurred  to  me  that  the  simple  contact  of 
vapor  particles  with  those  of  the  air  by  the  process  of  diffusion  going  on 
between  them  must  be  sufficient  to  produce  this  extremely  small  poten- 
tial. Thus  the  source  of  atmospheric  electricity  is  tbe  contact  of  two 
snbstances,  as  in  Volta's  apparatus,  where  it  is  the  contact  of  two  dry 
metals.  Experiments  upon  a  small  scale  have  not  as  yet  confirmed  this 
view,  nor  can  it  be  thoroughly  investigated  without  making  them  on  so 
large  a  scale  that  private  means  are  inadequate  to  cover  the  expense. 
(Z.  0.  Q.  M.,  XIX,  p.  301.) 

333.  Prof.  P.  G.  Tait  communicates  a  critical  summary  of  all  suggested 
theories  as  to  the  source  of  atmospheric  electricity.  His  own  contact 
theory  is  given  above ;  the  other  theories  may  be  briefly  summarized  as 
follows:  (1)  Aerial  friction;  (2)  Pouillet,  combustion  and  evaporation; 
(3)  Saussure,  vapor  condensation ;  (4)  Peltier;  and  von  Lament,  the  per- 
manent negative  electrical  charge  of  the  earth  by  conduction  and  in- 
duction electrifies  the  air  and  vapor;  (5)  Sir  William  Thomson,  air  is 
electrified  by  contact  with  the  ground,  and  remains  so  after  ascending 
in  the  ordinary  convection  currents ;  (6)  Becquerel,  electified  corpuscles 
travel  from  the  sun  to  the  earth's  atmosphere ;  (7)  Mtihry,  a  direct  effect 
of  solar  radiation;  (8)  Luddens,  friction  of  vapor  against  the  dry  air; 
(9)  The  capillary  surface  tension  of  water  drops;  (10)  The  production 
of  hail-storms;' (11)  Friction  of  air  agaiilst  the  ground  or  against  cur- 
rents of  air,     {Nature,  xix,  p.  617). 

334.  Prof.  Edlund,  of  Stockholm,  has  endeavored  to  determine  numer- 
ically the  amount  of  the  unipolar  induction  due  to  the  relative  move- 
ments of  the  atmosphere  and  the  earth  considered  as  a  magnet.  The 
measures  which  he  has  made  in  Stockholm  give  for  a  layer  1  meter  thick 
at  the  equator  an  electro-motive  force  of  0.0321  Daniell's  cell.  Allowing 
that  the  moist  air  is  a  good  conductor,  and  that  tbe  clouds  have  an 
average  height  of  1,000  meters,  he  reckons  that  between  the  earth  and 
the  clouds  there  must  exist  an  electro-motive  force  of  at  least  23  Dani- 
ell's, which  abundantly  explains  the  electric  tension  ordinarily  observed 
in  the  air.  Thei  extraordinary  electric  tension  necessary  to  produce  a 
lightning  flash  originates  according  to  him  in  the  increase  of  tension 
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that  takes  place  when  the  volume  occupied  by  the  aqueous  vapor  is  so 
enormously  diminished  as  in  the  formation  of  rain  drops,  a  view  that  is 
apparently  similar  to  that  of  Tait  and  other  authorities.  {Z.  0.  Ct.  3f., 
XIX,  p.  635). 

885.  Prof.  H.  Dufour  communicates  to  the  Swiss  Scientific  Association 
the  results  of  his  observations  on  the  electricity  of  the  air  as  made  in 
the  laboratory  at  Lausanne.  From  six  months'  observations  with  a 
Mascart  self- register,  he  finds  approximately  the  maxima  at  7  A.  M.  and 
9  P.  M. ;  the  minima  between  3  and  6  p.  M.  and  3  and  4  A.  M.  Negative 
electricity  occurs  frequently  during  very  hard  snow;  occasionally  two 
successive  precipitations  separated  by  clearing  weather  show  opposite 
electricities.  The  conditions  recorded  by  the  electrometer  are  very 
complicated ;  they  depend  upon  the  jiotentlal  of  the  air  at  the  water- 
dropper,  and  on  the  induction  of  electrical  layers  on  the  water  dropping 
from  the  tube;  in  fact,  the  records  of  the  electrometer  are  like  those  of 
a  thermometer  hung  freely  in  the  air  whose  temperature  is  that  which 
results  from  conduction  to  the  neighboring  air  and  radiation  to  more 
distant  objects.  Dufour  has  attempted  to  s^^parate  the  electric  induc- 
tion and  conduction  from  each  other  as  follows:  The  discharge  tube 
was  made  to  end  in  the  center  of  a  metallic  cage  of  40  centimeters  cube, 
each  of  whose  six  metallic  sides  could  be  removed  without  disturbing 
the  others.  If  the  cage  is  entirely  closed  the  electrometer  shows  the 
potential  of  the  mass  of  air  streaming  through  it;  if  one  or  other  side 
be  removed,  the  instrument  comes  under  the  additional  influence  of  induc- 
tion through  a  definite  region  of  space. 

Together  with  these  observations,  Dufour,  by  allowing  drops  of  water 
to  fall  through  uuelectrified  air,  showed  that  electricity  was  more  evi- 
dent in  air  filled  with  water-dust  than  in  pure  air.  Clouds  of  smoke 
from  burning  wet  straw,  carried  in  currents  of  air  past  the  apparatus, 
showed  for  each  cloud  the  presence  of  electricity,  similarly  clouds  of 
steam  from  a  tube  communicating  with  the  earth.  If  the  air  of  a  great 
hall  was  electrified  and  strong  drafts  produced  within  the  hall,  the 
electrometer  showed  variations  similar  to  those  recorded  by  the  JNIas- 
cart  during  the  prevalence  of  north  winds.  Attempts  to  produce  elec- 
tricity in  the  air  by  the  sudden  condensation  of  vapor  into  fog  gave 
negative  results.    {Z.  0.  O.  ilf.,  xix,  p.  129.) 

336.  Prof.  L.  Palmieri  publishes  a  little  memoir  summing  up  all  his 
works  upon  atmospheric  electricity.  According  to  him  the  electricity  of 
the  earth's  surface  is  induced  by  that  of  the  air.  The  potential  of  the  air 
is  always  positive  in  clear  sky,  and  so,  also,  during  a  cloudy  sky,  pro- 
vided that  no  rain  has  fallen  within  70  kilometers ;  but  as  soon  as  rain 
falls,  positive  and  negative  electricity  rapidly  alternate.  Lightning  can 
only  occur  during  or  in  connection  with  rainfall.  The  origin  of  atmos- 
pheric electricity  is,hethink8,  to  be  found  in  the  condensation  of  aqueous 
vapor.    {Z.  0.  G.  JI/„  xvni,  p.  80.) 

337.  Dr.  S.  Kalischer,  of  Berlin,  has  experimentally  investigated  the 
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condensation  of  steam  as  a  cause  of  electrification,  and  finds  wholly  neg- 
ative results.    {Nature^  xxix,  p.  227.) 

338.  G.  Le  Ooarant  de  Tromelin  publishes  in  the  Gomptes  Bendus 
of  Paris  his  theory  that  the  principal  cause  of  atmospheric  electricity 
consists  in  the  friction  of  moist  masses  of  air  on  the  surface  of  the  earth 
or  ocean.  The  electrified  molecules  of  water  rise  above  and  form  clouds 
on  whose  surface  the  electricity  is  expanded,  which  then  gives  occasion 
to  lightning  5  during  the  afternoon  and  evening  the  water,  vapor,  and 
clouds,  cool  down,  the  electric  tension  on  the  individual  particles  of  mist 
becomes  greater,  and  the  electric  discharges  known  as  heat-lightning 
occur.    (Paris,  Compies  Rendm^  1884,  p.  248.) 

339.  Dr.  Linns,  of  Darmstadt,  in  reference  to  the  origin  of  atmos- 
pheric electricity,  suggests  a  laboratory  experiment  which  he  thinks  is 
new  and  will  go  far  to  elucidate  his  view  of  the  subject,  according  to 
which  the  electricity  of  the  rain  and  thunder  clouds  can  only  affect  the 
instruments,  and  give  the  phenomena  of  high  tension,  through  the  sepa- 
ration in  space  of  the  two  principal  parts  of  the  cloud,  namely,  the  air 
and  the  vapor.  The  three  fundamental  questions  are  the  following:  (1) 
whether  electricity  is  first  formed  during  the  fall  of  the  precipitation 
possibly  through  its  firiction  on  the  air,  or  (2)  whether  it  is  produced  by 
the  process  of  condensation  itself,  or  (3)  whether  before  theprecipitation, 
in  the  mixture  of  air  and  vapor,  the  molecules  of  these  components  are 
not  laden  with  the  opposite  electricities.  Linns  considers  the  latter  as 
the  most  plausible,  in  view  of  our  present  knowledge  of  electricity, 
that  in  fact  the  electricity  of  the  clouds  results  from  the  well-known 
phenomena  of  contact  electricity  observed  in  the  contact  of  hetero- 
genous bodies;  the  molecules  of  the  components  of  a  mixture  of  gases 
are,  in  consequence  of  the  enormous  number  of  impacts  which,  accord- 
ing to  the  latest  theory,  occurs  in  every  second,' oppositely  electrified  by 
contact ;  this  electricity,  however,  can  only  produce  an  exterior  effect 
through  a  rapid  separation  of  the  gases  ;  the  original  mixture  itself 
must  always  appear  non  electric  on  account  of  the  intimate  mixture  of 
the  oppositely  electrified  molecules,  and  since  the  sum  of  the  positive 
and  negative  electricities  must  be  equal  to  each  other.  His  proposed 
experiment  looks  to  the  rapid  separation  of  the  vapor  and  gas  by  ab- 
sorption, and  the  experiment  should  succeed  with  other  gases  and  vapors 
besides  those  of  the  atmosphere. 

340.  Dr.  E.  Hoppe,  of  Hamburg,  having  opposed  this  hypothesis  from 
a  theoretical  point  of  view.  Dr.  Linns  replies  suggesting  other  experi- 
ments, and  also  states  that  he  has  now,  since  August,  1883,  conducted 
observations  on  the  loss  or  dissipation  of  electricity  by  conductors  ex- 
posed to  free  atmosphere ;  he  finds  the  loss  least  in  winter,  greatest  in 
summer,  less  in  the  morning  and  evening,  greater  in  the  day-time.  He 
proxK>ses  that  lines  of  equal  electric  loss  be  constructed  on  the  daily 
weather  charts,  by  the  study  of  which  our  knowledge  of  atmospheric 
electricity  will  be  much  assisted.    (D.  M.  ^.,  i,  p.  464.) 
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341.  Lieateoant  Lephay,  with  a  Mascart  sielf-register  and  a  water- 
dropping  collector  3  meters  above  the  earth's  surface  and  24  meters 
above  the  ocean,  at  the  French  international  station  at  Gape  Horn,  de- 
duces the  following  results  as  to  atmospheric  electricity: 

1.  The  normal  tension  is  positive  and  between  60  and  70  volts;  its 
maximum  occurs  in  clear  sky  and  frosty  weather. 

2.  The  daily  maxima  and  minima  ordinarily  observed  were  only  ap- 
parent at  the  cape  in  beautiful  weather,  with  clear,  blue  skies  free  of 
clouds. 

3.  Whenever  the  sky  is  beclouded  after  a  fine  day  the  normal  ten- 
sion immediately  changes,  and  vice  versa  when  the  cloudiness  clears 
away. 

4.  Clouds  affect  the  electrometer  in  different  ways,  according  to  the 
form  of  the  precipitated  water,  and  even  according  to  their  direction 
from  the  observatory ;  cumuli  increase  the  positive  tension ;  high  cirro- 
cumuli  increase  it  still  further  to  plus  400  volts ;  cirro-stratus  seem  to 
have  no  influence ;  fog  and  fine  rain  produce  a  positive  tension  that  is 
sometimes  very  high. 

6.  With  hail  there  always  comes  an  extraordinary  strong,  negative 
tension,  so  that  even  sparks  dart  from  the  upper  part  of  the  apparatus. 

6.  Snow  gives  always  a  positive  tension,  and  by  so  much  the  greater 
as  the  snowflakes  are  larger. 

7.  Rain,  with  four  exceptions,  always  gave  a  negative  tension. 

8.  A  fall  of  snow-dust  and  small  ice-crystals  on  the  8th  of  May  oc- 
curred with  a  decided  positive  tension. 

9.  Of  three  sleet  storms,  two  occurred  with  foggy  weather,  fine  rain, 
and  positive  tension,  and  one  with  heavy  rain  and  negative  tension. 

10.  For  twelve  or  fifteen  hours  before  the  outbreak  of  heavy  winds 
and  gusts  the  positive  tension  increased.  It  is  not  possible  to  say  what 
tension  prevails  during  the  storm  itself,  since  the  rapid-passing  clouds 
obscure  the  influence  of  the  winds  by  their  own  more  powerful  effect. 
The  dry,  warm,  north-northwest  or  northeast  winds  diminish  the  posi- 
tive or  increase  the  negative  tension ;  the  cold  west,  southwest,  and 
south-southwest  winds  increase  the  positive  tension.  The  sti'ongest 
electric  phenomena  occurred  with  moist  winds  from  the  west-northwest 
and  west  southwest.     {Z,  0.  O.  M.,  xix,  p.  471.) 

342.  Prof.  B.  Mach  has  more  accurately  investigated  the  amount  of 
I)rotection  from  a  lightning  discharge,  as  actually  exi)erienced  by  an  ob- 
ject inside  of  a  metal  box  representing  the  wire-cage  inclosure  in  Mel- 
sen's  system  of  protection  from  lightning.  He  finds  that  although  the 
theoretical  explanation  of  Melsen's  system  must  be  slightly  modified, 
still  even  when  the  wire  of  the  cage  is  brought  to  a  red  heat  by  the 
lightning  discharge  .the  interior  will  be  almost  perfectly  protected.  {Z. 
0.  O.  M.,  XIX,  p.  264.) 

343.  Prof.  J.  J.  Spartsch,  of  Breslau,  in  an  essay  on  the  climatology 
of  Greece,  states  that  the  statistics  of  the  thunder-storms,  or  of  days  on 
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which  thunder  is  heard*,  shows  that  the  islund  of  Corfu  belongs  to  a  re- 
gion in  which  electric  discharges  ai:e  more  frequent  than  in  any  other 
part  of  Europe.     (Z.  0.  G.  M.^  xix,  p.  123.) 

844.  P.  von  Salis,  telegraph  inspector,  has  collected  a  mass  of  statis- 
tics relative  to  lightning  on  telegraph  lines,  and  at  other  stations  dur- 
ing the  past  thirty  years  in  three  cantons  of  Switzerland.    He  finds — 

1.  That  in  a  remarkable  way,  with  extraordinarily  few  exceptions, 
and  even  then  only  where  we  may  safely  infer  the  presence  of  a  great 
quantity  of  water  in  the  ground,  all  and  every  lightning  discharge 
occurs  upon  telegraph  lines  in  the  immediate  neighborhood  of  a  small 
or  large  brook  or  river;  further,  these  also  occurred  in  the  case  of  the 
telegraph  poles  established  for  conveying  submarine  lines  on  the  shore 
of  the  lakes  and  never  occurred  elsewhere. 

2.  That  the  lightning  for  the  past  thirty  years  has  occurred  more  fre- 
quently on  lines  in  the  lowlands  and  valleys  inclosed  between  high 
mountains  than  on  the  highest  Alpine  passes.  This  latter  conclusion 
is  borne  out  by  the  following  table; 


Altitude  of  the  line. 

Length  of  the  line. 

Knmber  of 
lightning  strokes. 

M. 
Under     500 
1,000 
1,500 
2,000 
2,500 

Kilomet&ra. 
226 
263 
156 
196 
65 

16 
4 
4 
6 
1 

(Z.  0.  G,  M.,  XVIII,  p.  384.) 

345.  Prof.  W.  von  Bezold  has  discussed  the  cases  of  destructive  light- 
ning in  Bavaria  during  the  years  1833  to  1882;  this  work  is  a  continu- 
ation of  a  lesser  work  undertaken  some  fifteen  years  ago.  Among  his 
results  we  note  that  the  frequency  of  destructive  lightning  when  re- 
duced to  uniformity  in  the  matter  of  buildings  has  almost  steadily  in- 
creased in  forty  years  to  more  than  three  times  its  previous  frequency,  a 
remarkable  phenomenon  but  apparently  well  established.  As  the  prin- 
cipal object  of  his  investigation,  von  Bezold  presents  on  a  chart  the 
geographical  distribution  of  lightning  strokes  for  the  year.  (I>.  M.  Z., 
I,  p.  339.) 

346.  Dr.  Kayser  exhibited  to  the  Berlin  branch  of  the  Meteorological 
Society' photographs  of  flashes  of  lightning,  one  of  which  showed  four 
parallel  flashes  from  top  to  bottom,  which  must  have  occurred  simulta- 
neously or  in  very  close  succession ;  his  opinion  was  that  a  double  dis- 
charge going  and  coming  had  occurred,  the  course  of  which  (through 
air  of  least  resistance)  had  of  course  been  displaced  by  a  strong  wind. 
The  amount  of  the  displacement  could  be  observed  on  the  photographs 
whence  he  calculated  the  time  between  tfee  ftrst  apd  second  discharge, 
(Nature,  xxx,  p.  052.  j 
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347.  K.  Schering,  of  GottlDgen,  describes  a  new  instrament  for  de- 
termining the  variations  of  the  vertical  component  of  terrestrial  mag- 
netic force.  This  has  been  used  at  Oottingen  in  connection  with  the 
International  Polar  Observations;  it  has  an  advantage  in  that  it  is  en- 
tirely free  from  the  perturbing  influences  of  friction ;  is  much  less  influ- 
enced by  the  torsion  of  the  suspension  thread  and  by  the  effect  of  tem- 
perature on  the  center  of  gravity  of  the  needle,  which  consists  of  a 
magnetized  steel  tube  300  millimeters  long  and  10  millimeters  interior 
diameter.    {Z,  0.  G,  ^Jf.,  xix,  p.  547.) 

848.  A.  L.  von  Tillo  has  collected  together  all  possible  data  relative 
to  the  geographical  distribution  and  secular  variation  of  the  magnetic 
declination  and  dip  in  European  Russia.    {Z.  0.  0.  M,^  xix,  p.  550.) 

849.  Dr.  Ouido  Schenzl  publishes  in  one  volume  the  result  of  sixteen 
years'  labor  on  terrestrial  magnetism  in  Hungary.  The  observations 
extend  from  1865  to  1879.  All  data  are  reduced  to  the  normal  station  at 
Munich,  and  the  normal  epoch,  1875.0.  The  charts  show  by  isogonic 
and  other  lines  the  general  distribution  of  declination,  dip,  and  inten 
sity.     (Z.  0.  G.  M.y  xvii,  p.  248.) 

850.  B.  E.  Blavier,  of  Paris,  having  organized  a  very  careful  system 
of  observations,  publishes  a  study  on  earth  currents,  made  in  accordance 
with  the  suggestions  of  the  Electrical  Conference  held  at  Paris  in  1881. 
As  director  of  the  telegraphic  administration  of  France,  Blavier  has 
had  extensive  opportunities  and  has  used  them  skillfully.  He  finds  the 
general  direction  of  the  line  of  maximum  electro-motive  force  in  France 
from  northwest  to  southeast  inclined  56^  to  the  magnetic  meridian. 
{I^aturej  xxx,  p.  106.) 

351.  Prof.  H.  Wild  has  contributed  to  the  subject  of  earth  currents 
an  important  study  upon  those  observed  in  his  buried  telegraph  cables 
in  the  neighborhood  of  the  observatory  of  Pavlosk.  The  principal  series 
of  observations  previously  made  were  those  by  Lament,  1859,  with  lines 
only  100  meters  lougj  Airy,  1862,  with  lines  13  and  16  kilometers  long; 
Galli,  1880,  lines  4  and  6  meters  long.  [Lieutenant  Ray,  at  Point  Bar- 
row, 18 s2,  used  four  lines,  each  of  about  300  meters  length.]  Professor 
Wild  used  four  lines,  north,  south,  east,  and  west  of  the  central  mag- 
netic observing  station,  which  is  itself  underground.  The  lines  of  wire 
were  each  1  kilometer  ini  length,  and  crossed  each  other  at  the  ob- 
servatory, where  the  galvanometer  was  established.  He  deduces  the 
following  results : 

1.  In  this  neighborhood  in  seasons  of  magnetic  calm  the  earth  cnrreiit 
is  so  feeble  that  its  difference  of  potential  for  one  kilometer  is  less  than 
the  uncertainty  of  our  measurements,  or  0.001  of  the  electro-motive 
force  of  one  Daniell's  cell. 

'  2.  The  currents  observed  by  Galli  at  Velletri,  on  his  short  line,  were 
wholly  due  to  the  ground  plates  j  those  observed  by  Lament  were  partly 
ground-pl^t^  mi  partly  terrestrial  carreots,  e^nd  those  observed  by 
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Airy  on  his  long  line  undoubtedly  show  the  presence  of  terrestrial  cur- 
rents, but  there  is  no  means  of  separating  the  one  from  the  other. 

3.  In  magnetic  calms  the  difference  of  electric  potential  between 
ground  plates  1  kilometer  apart,  so  far  as  it  is  due  to  terrestrial  cur- 
rents, is  less  than  0.001  volt,  while  so  far  as  due  to  the  plates  themselves 
it  can  easily  amount  ta  0.05  volt,  or  even  more;  at  times  of  magnetic 
perturbations  it  is  only  rarely  that  the  first  difference  increases  to  an 
equality  with  the  second. 

4.  In  such  short  lines  it  is  therefore  imperative  that  the  observation 
be  so  arranged  that  we  may  distinguish  between  the  terrestrial  and  the 
ground-plate  current,  and  this  is  easily  done  by  making  different  com- 
binations of  the  four  plates  by  means  of  the  four  connecting  cables. 

6.  For  plates  1  meter  square  and  I  kilometer  apart  the  resistance  of 
the  earth  may  be  estimated  at  from  30  to  60  ohms ;  if,  therefore,  the 
resistance  of  the  cable  and  that  of  the  galvanometer  coil  be  each  about 
40  ohms,  so  that  the  total  resistance  of  plate  and  wire  be  about  100 
ohms,  then  a  galvanometer  must  have  a  sensitiveness  of  0.000002 
ampere  for  one  division  of  the  scale  in  order  that  the  deviations  in 
times  of  great  magnetic  perturbations  shall  not  frequently  exceed  the 
limits  of  the  scale,  supposing  the  latter  to  be  250  divisions  long,  cor- 
responding to  0.05  volt. 

6.  The  ratio  of  the  strength  of  the  earth  current  in  any  conductor  to 
the  strength  of  tlie  groand-plate  current  is  independent  of  the  resist- 
ance of  the  conductor  and  of  the  size  of  the  earth  plate,  but  increases 
with  the  distance  between  the  latter;  therefore  an  increase  in  the  size 
of  the  ground  plates,  or  the  introduction  of  resistance  in  the  conductor, 
do  not  tend  to  weaken  the  ground-plate  current  in  comparison  with  the 
terrestrial  current. 

7.  If  we  desire  to  observe  the  terrestrial  current  during  magnetic 
calms,  the  distance  between  the  plates  must  be  at  least  50  kilometers; 
for  shorter  lines,  say  from  1  to  5  kilometers,  the  terrestrial  current  can- 
not be  satisfactorily  observed  unless  the  ground  plates  are  much  more 
nearly  alike  than  ordinarily  attained.    (Z,  0.  O.  M.,  xix,  p.  55.) 

362.  H.  Wild,  from  a  further  study  of  observations  made  up  to  Sep- 
tember, 1883,  draws  the  following  conclusions: 

1.  The  earth  current  appears  not  like  a  current  of  nearly  uniform  in- 
tensity, but  as  alternating  stronger  and  weaker  currents,  which  rapidly 
change  their  direction  in  space. 

2.  The  east-to-west  components  are  stronger  than  the  north-and-south 
component,  or  the  direction  of  the  current  is  nearer  the  parallels  than 
the  meridians. 

3.  Only  by  taking  the  mean  of  the  twenty -four  term  days  during  the 
year  do  we  find  traces  of  slight  diurnal  change  whose  amplitude  corre- 
sponds nearly  to  0.0008  volt.  The  diurnal  change  of  the  earth  current 
is  therefore  not  the  canse  of  the  diu]:Q9>l  change  in  tbe  magnetic  ele^ 
.menta. 
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4.  As  soon  as  the  earth  currents  in  both  lines  become  strong,  the  mag- 
netic instruments  deviate  from  their  ordinary  positions,  and  these  per- 
turbations  increase  with  the  strength  of  the  earth  currents,  but  not  in 
any  regular  proportion. 

6.  The  changes  in  the  south-to* north  line  preceded  by  about  five  min- 
utes the  changes  in  variation  of  declination,  and  similarly  the  current 
in  the  east-to-west  line  preceded  the  changes  in  the  horizontal  intensity, 
so  that  the  earth  current  would  appear  as  the  primary  cause.  He  con- 
cludes that  the  earth  currents  are  the  primary  cause  of  many  pertur- 
bations, but  not  the  cause  of  the  periodic  variations  in  the  magnetic 
elements.    {Z.  0.  M.  G.,  xix,  p.  610.) 

853.  Prof.  K.  Schering,  of  Gottingen,  criticising  Professor  Wild's  re- 
sults, states  that  the  method  is  not  thoroughly  reliable,  and  expresses 
his  conviction  that  we  cannot  determine  a  difference  of  potential  be- 
tween two  points  of  the  earth,  nor  even  prove  its  existence,  if  we  use 
ground  plates  which  by  contact  with  the  earth  become  electrified  in  any 
unknown  manner.  He  recommends  the  method  introduced  by  W.  Sie- 
mens in  the  programme  of  the  German  North  Polar  expedition  for  1882- 
'83  as  the  only  one  to  be  used  in  determining  the  currents  induced  by 
the  changes  taking  place  in  the  magnetic  force  of  the  earth.  (Z.  0.  G. 
M,,  XIX,  p.  552.) 

8j54.  The  great  magnetic  storm  and  auroral  display  of  November  17, 
1882,  is  abundantly  discussed,  with  numerous  contributions  of  observa- 
tions, throughout  vols,  xxvii  and  xxvrn  of  Nature. 

855.  T.  W.  Backhouse,  of  Sunderland,  collects  together  all  accessible 
observations  on  the  spectrum  of  the  aurora,  and  shows  that  the  number 
of  striking  coincidences  between  it  and  the  modified  air  spectrum  make 
the  suggestion  that  they  are  identical  one  worthy  of  consideration. 
(Nature,  xxviii,  p.  209.) 

356.  O.  Jesse  discusses  the  auroral  arc  observed  October  2, 1882,  and. 
places  it  at  an  altitude  of  122.2  kilometers,  with  a  probable  error  of  4.5 
kUometers.    {Z.  0.  G.  Jf .,  xviii,  p.  238.) 

857.  O.  Jesse,  in  some  remarks  on  the  determination  of  the  altitude 
and  position  of  the  aurora,  states  that  the  very  rapid  changes  going  on 
during  a  display  make  it  important  to  have  a  method  of  determining  its 
altitude  by  observations  made  at  one  place.  He  has,  therefore,  devel- 
oped such,  a  method,  which  is  published  in  full  in  the  Astronomische 
Nachrichten,  No.  2540.  This  method  is  based  upon  the  assumption  that 
the  rays  constituting  the  aurora  lie  on  the  surface  of  a  cone  whose  apex 
[S  in  the  interior  of  the  earth,  where  the  direction  of  any  one  ray  and  the 
osculating  magnetic  axis  of  the  earth  intersect  each  other.  The  appli- 
cation of  this  method  requires  that  we  should  measure  for  as  many  rays 
as  possible  the  angle  under  which  the  ray  or  its  prolongation  intersects 
the  horizon ;  also,  the  azimuth  of  the  point  in  which  the  ray  cuts  the 
]iorizoD,  together  with  an  accurate  determination  of  the  timej  further- 
more, for  3ome  of  the  rays  the  apparent  position  of  their  highest  exten- 
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sion  is  to  be  determined.  For  these  observations  he  proposes  a  binoc- 
nlar  attached  to  a  circle  having  a  horizontal  axis  which  revolves  around 
a  vertical  axis,  so  that  the  binocular  can  have  the  plane  of  its  axes 
brought  into  the  plane  of  the  auroral  beams.  Many  observations  show 
that  the  auroral  rays  arrange  themselves  preeminently  along  the  mag- 
netic parallels  in  curves  that  cut  the  magnetic  meridians  at  right  angles; 
they  also  show  that  the  auroral  phenomena  as  arranged  along  the  mag- 
netic parallels  follow  the  curves  of  equal  total  magnetic  intensity.  (Z. 
0.  O.  M.,  XIX,  p.  405.) 

858.  Dr.  H.  Ekama,  of  Haarlem,  gives  a  summary  of  the  observations 
on  the  aurora  made  by  the  International  Polar  party  sent  by  the  gov- 
ernment of  the  Netherlands  to  the  Sea  of  Kiira.  The  aurora  was  in 
general  very  unsteady  and  variable,  so  that  drawings  could  rarely  be 
made.  Arcs  frequently  occurred,  but  soon  changed  to  the  form  of 
bands ;  the  dark  band  below  the  arc  was  never  distinctly  seen.  The 
aurora  was  invariably  visible  when  the  heavens  were  clear  and  the  moon 
not  too  bright;  the  finest  appearances  occurred  at  about  10.30  p.  m», 
when  the  corona  most  frequently  occurred;  the  bands  were  strongest 
about  9.30  p.  m.  The  auroras  were  generally  on  the  north  side  of  the 
heavens,  and  only  reached  to  the  south  of  the  zenith  after  a  very  bright 
display;  the  highest  point  of  the  arcs  did  not  lie  in  the  magnetic  gra- 
dient, but  in  the  astronomical  meridian.  Out  of  86  observed  arcs  and 
66  bands  the  summits  of  64  and  41,  respectively,  lay  in  the  astronomical 
meridian.  Ekama  has  computed  the  altitude  of  his  auroras  by  the  for- 
mula given  by  N^ordenskiold  in  his  account  of  the  Vega's  wintering  in 
Behring's  Sound,  1878-'79;  the  results  of  nine  nights  agree  closely,  and 
give  for  the  distance  of  the  arc  above  the  earth's  surface  0.033  of  the 
earth's  radius;  for  the  radius  of  the  nearly  horizontal  arc  itself  0.034; 
and  for  the  distance  of  the  center  of  this  c  ircle  below  the  earth's  surface 
0.02  of  the  earth's  radius,  which  value  agrees  with  that  of  Kordenskiold. 
The  auroras  were  generally  very  faint ;  the  arcs  had  no  color.  The  wave 
length  of  the  peculiar  auroral  line  was  determined  by  the  spectroscope 
at  556.53  millionths  of  a  millimeter;  no  other  lines  were  visible;  even 
a  wholly  red  aurora  gave  only  this  yellow-green  line.  No  connection 
was  found  between  the  polar  bands  of  clouds  and  the  auroral  light.  Out 
of  203  polar  bands  the  vanishing  or  converging  points  were  distributed 
as  follows: 


Trend  of  vanishing 
points. 

No.  of 
cases. 

Trend  of  vanishing 
points. 

No.  of 
cases. 

W.-E 

22 
12 
22 

12 

K.-S 

24 

27 

75 

9 

WN.-ESE 

NW.-SE 

NNE.-SSW 

NE.-SW 

NNW.-SSE 

ENE.-WSW 

The  direction  of  the  polar  bands  probably  depends  on  the  direction 
of  the  wind  prevailing  at  the  cloud  level.    {Z,  0.  G,  M,^  xix,  p.  482.) 
S.  Mis.  33 2i 
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859.  A.  Paulsen,  of  Copenhagen,  gives  in  Nature,  xxix,  p.  337,  the 
results  of  observation  on  the  height  of  the  aurora  as  made  at  Oodthaab, 
of  which  the  following  notice  appears  in  the  Austrian  Zeitschrift  fur 
Meteorologie : 

The  results  of  observations  at  that  station  on  the  altitude  of  auroras 
were  as  follows : 


Number  of  cases. 

Altitude. 

Number  of  cases. 

AlUtude. 

1            

KUomeUrs. 
68.8 
60  to  60 
40  to  50 
30  to  40 

1 

Kiiometera. 

20  to  30 

10  to  20 

0  to  10 

2 

2 

1 

14....: 

1 

Of  the  latter  14  cases  the  lowest  were,  respectively,  3.72,  3.69,  3J122, 
2.87, 1.99,  1.96,  1.35,  0.61. 

360.  Prof.  H.  Fritz,  of  Zurich,  states  that  as  these  observations  were 
very  carefully  made,  the  distance  between  the  two  observers  being  5.8 
kilometers,  they  seem  especially  worthy  of  study,  and  undoubtedly 
confirm  the  observations  of  S.  Fritz,  made  at  Ivigtut,  and  those  of 
Steenstrup,  made  in  Iceland,  and  assure  us  that  undoubtedly  the 
auroral  light  may  exist  even  at  the  ground.  He  has  therefore  at  once 
collated  all  previous  records  of  low-lying  auroras,  and  makes  some 
general  remarks  upon  the  present  state  of  our  knowledge  with  regard 
to  these  and  the  character  of  the  observations  still  needed  to  further 
elucidate  the  subject.    {Z,  0.  O.  M.,  xix,  p.  290.) 

361.  Prof.  H.  Fritz,  in  a  general  review  of  Tromholt's  Nordlyseta 
Perioder  and  of  Eubenson's  Catalogue  of  Swedish  Auroras,  finds  that 
the  111-year  period,  first  determined  by  him  in  1862  and  confirmed  by 
Loomis  for  the  American  auroras,  is  also  strongly  confirmed  by  Euben- 
son's catalogue.  He  also  finds  that  the  influence  of  the  bright  light  of 
the  moon  in  introducing  an  apparent  lunar  period,  as  first  shown  by  him 
iu  18G4,  is  fully  confirmed  by  Tromhelt  from  the  study  of  observations 
at  Godthaab  and  Christiania.    (Z.  0.  G.  M.,  xviii,  p.  321.) 

.362.  Prof.  Sophus  Tromholt,  in  his  "Om  Nordlysets  Perioder,"  pub- 
lished by  the  Jnstitut  Mdt.  Danois,  deduces  the  following  conclusions 
from  the  observations  of  the  aurora  made  at  Godthaab,  in  Greenland, 
during  18G5  to  1880  by  Professor  Kleinschmidt : 

1.  Everything  pertaining  to  the  variable  frequency  of  auroras  in 
Godthaab  proves  that  the  phenomenon  exists  there  under  quite  different 
conditions  from  those  obtaining  in  lower  latitudes. 

2.  The  number  of  observed  auroras  is  inversely  proportional  to  the 
square  root  of  the  cloudiness. 

3.  After  correcting  for  cloudiness  there  remains  not  only  no  parallel- 
ism between  the  sun-spots  and  the  auroras,  but  even  an  almost  diamet 
rical  difference  as  to  frequency. 

4.  The'  maximum  of  auroras  is  delayed  two  years  behind  the  minimam 
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of  sun-spots^  bat  the  next  following  anroral  minimnm  coincides  with 
the  san-spot  maximam. 

6.  Some  observations  by  Bloch,  1841  to  1846,  show  that  the  number 
of  auroras  is  very  large  at  the  minimum  of  sun-spots,  but  decreases  as 
the  sun-spots  increase. 

6.  By  separating  the  evening  and  morning  auroras  he  finds  the  former 
twice  as  numerous  as  the  latter,  and  that  it  is  probable  that  the  evening 
auroras  give  us  the  best  idea  of  the  true  condition  of  the  atmosphere 
with  reference  to  these  phenomena. 

7.  The  morning  and  evening  auroras  both  show  a  maximum  in  the 
polar  region  at  the  time  of  the  winter  solstice. 

8.  Kleinschmidt  distinguishes  eight  types  of  auroras,  three  stationary, 
and  five  of  them  movable.  Of  these  the  most  interesting  is  his  type 
number  7,  namely,  raj^s  arranged  in  a  band  stretching  from  the  north- 
east to  the  southwest  and  passing  through  the  zenith.  This  phenomenon 
rises  in  the  east  like  a  column  of  fire  from  some  point  in  the  interior  of 
Greenland.  The  column  is  narrowest  and  brightest  over  the  land,  while 
its  southwestern  extremity,  namely,  over  the  sea,  is  slightly  broader 
and  fainter,  so  that  in  general  it  does  not  seem  to  touch  the  southwest 
horizon.  These  •  arches  almost  always  take  the  same  position.  [This 
form  of  arch,  which  is  comparatively  rare  in  Europe,  is  much  more  fre- 
quent in  the  United  States  and  Canada.  An  attempt  to  locate  several 
such  arches  and  to  explain  their  structure  will  be  found  in  the  report 
of  the  Chief  Signal  Officer  for  1876.] 

9.  The  aurora  very  rarely  appears  to  the  north  of  Godthaab,  the  cen- 
ter of  the  phenomenon  is  most  frequently  between  the  south  and  south- 
southeast,  and  this  holds  good  for  the  whole  of  the  west  coast  of  Green- 
land. 

10.  The  color  of  an  aurora  is  almost  invariably  white,  except  only  a 
little  red  or  green  during  the  most  rapid  movements  5  not  the  slightest 
noise  has  ever  been  heard. 

11.  With  reference  to  the  oscillation  north  and  south  of  the  zone  of 
greatest  auroral  frequency,  Tromholt  finds  that  the  relative  frequency 
of  auroras  which  occur  in  the  zenith  or  to  the  north  of  the  observer  has 
an  annual  period  showing  two  minima  at  the  equinoxes  and  a  maximum 
at  the  winter  solstice. 

12.  In  every  month  he  finds  that  the  morning  auroras  are  more  fre- 
quent in  the  zenith  and  the  north  than  in  the  south,  and  that  the  re- 
verse holds  good  for  the  evening  auroras. 

13.  As  regards  the  auroras  in  the  daytime,  his  figures  confirm  Wey- 
precht's  conclusion  that,  in  the  neighborhood  of  the  autumn  equinox, 
the  auroral  zone  stretches  toward  the  south  and  then  turns  toward  the 
north  to  reach  its  northernmost  position  at  the  winter  solstice,  it  then 
returns  southward  and  'lasits  southernmost  position  at  the  spring  equi- 
nox. 

14.  In  the  course  of  twenty-four  hours  the  auroral  zone  moves  north- 
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ward  during  the  night  and  southward  during  the  day.  This  explains 
at  once  the  daily  period  which  is  especially  marked  in  middle  latitudes 
where  the  maximum  frequency  of  auroras  occurs  some  hours  before 
midnight. 

15.  At  the  time  of  the  aurora  maximum  the  frequency  at  Godthaab 
exceeds  not  only  the  absolute  but  also  the  relative  frequency  for  the 
zenith  for  this  locality,  or  others  more  to  the  north  of  it;  a  similar 
statement  is  true  for  the  time  of  minimum.  Therefore,  in  the  course  of 
the  eleven-year  period,  there  is  a  periodic  movement  of  the  auroral  zone 
which  lies  further  north  during  the  sun-spot  minimum  than  during  the 
maximum. 

16.  We  see  thus  that  a  perfect  harmony  exists  between  the  eleven- 
year  period  and  the  annual  and  diurnal  periodicity,  so  that  these  three 
periods  have  one  and  the  same  cause,  namely,  the  oscillation  of  the 
auroral  zone. 

17.  Considering  each  of  Eleinschmidt's  seven  types  separately,  Trom- 
holt  finds  that  during  the  auroral  maximum  not  only  the  frequency, 
extent,  and  intensity,  but  also  the  variety  of  kinds  surpasses  those 
of  the  minimum. 

18.  Between  the  periodicity  of  the  cirrus  clouds  and  that  of  the 
aurora  a  connection  exists,  such  that  these  phenomena  have  their  max- 
ima and  minima  almost  at  the  same  time. 

Tromholt  concludes  that  we  are  not  able  to  estai3li8h  a  satisfactory 
theory  as  to  the  nature  and  cause  of  the  aurora,  but  that  it  is  not  a 
cosmic  phenomenon  is  shown  by  the  want  of  agreement  in  the  auroral 
periods  for  the  whole  earth.  For  the  present,  therefore,  observations 
are  of  the  first  importance.  He  has  organized  a  network  of  observers 
for  Scandinavia,  Finland,  Denmark,  England,  and  Iceland,  and  has 
already  shown  that  over  so  small  a  region  as  Norway  no  day  passes 
without  an  aurora  at  one  or  more  points.     {Z.  0.  (?.  -M.,  xviii,  p.  306.) 

863.  Prof.  S.  Lemstrom,  of  Helsingfors,  gives  the  results  of  his  own 
observations  on  artificial  auroras  at  Oratunturi  and  Sodankyla  and  Pie- 
tarintunturi.    (Nature,  xxviii,  p.  60.) 

364.  Prof.  S.  Tromholt  communicates  a  general  account  of  his  latest 
researches,  during  1882  and  1883,  into  the  aurora  and  its  phenomena  in 
Northern  Finmark,  where  the  aurora  is  seen  almost  every  night  in  nu- 
merous forms  and  frequently  very  low  down,  although  his  own  estimate 
of  its  height  is  150  kilometers.    {Nature^  xxvn,  p.  394.) 

365.  After  concluding  his  special  observations  in  Kautokeino,  Nor- 
way, Tromholt  took  up  his  residence  in  Redykjavik,  Iceland,  in  October, 
1883,  and  communicates  to  Nature  some  of  the  results  of  his  work  dur- 
ing the  winter  1883-'84.  He  has  never  as  yet  seen  any  auroral  light  de- 
scend to  the  low  level  of  the  mountain  top  of  Esja,  namely,  about  3,500 
feet.  The  weather,  however,  has  been  very  unfavorable,  and  he  has  made 
but  40  observations  on  83  thoroughly  clear  evenings  j  apparently  Ice- 
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land  lies,  at  least  for  this  year,  south  of  the  position  of  the  maximam 
zone.    {Nature,  xxix,  pp.  226, 343,  409,  and  537.) 

366.  On  page  80,  vol.  xxx,  of  Ifature,  Tromholt  states  that  a  few 
lovely  days  have  enabled  him  to  set  up  his  artificial-aurora  apparatus 
on  the  summit  of  Esja,  but  without  as  yet  any  optical  results. 

367.  In  the  autumn  of  1884,  Prof.  Tromholt  returned  to  Bergen  where 
he  will  work  on  the  great  catalogue  of  auroras  observed  in  Northern 
Europe,  which  with  other  works  is  being  prosecuted  at  the  expense  of 
the  Iforwegian  government.    {Nature,  xxx,  p.  692.) 

XI.— (a)  Eefraction  and  mirage  :  {b)  Scintillation  ;  (c)  Spec- 
troscopy AND    PHOTOSPECTROSCOPY  J    PHOSPHORESCENCE,   ETC. 

{d)  Halos;  Bainbowsj  {e)  Photometry;  Colorometry;  Twi- . 

LIGHT,  ETC. 

368.  T.  von  Oppolzer,  of  Vienna,  at  a  meeting  of  welcome  in  honor 
of  the  session  of  the  International  Polar  Commission  April  21, 1884,  de- 
livered an  address  upon  the  connection  between  atmospheric  refraction 
and  the  distribution  of  temperature  throughout  the  air.  After  explain- 
ing his  formula  for  refraction,  based  on  the  assumption  that  the  change 
of  temperature  with  altitude  is  proportioned  to  the  change  of  density  of 
the  air,  and  having  shown  that  this  empirical  assumption  agrees  with 
the  observations  at  least  for  the  lowest  10  kilometers,  he  says  that  it 
may  now  be  asked  whether  the  observed  atmospheric  refraction  may 
not  give  some  clue  to  the  actual  temperatures  at  great  heights  in  the 
air  where  direct  observations  can  never  hope  to  reach.  This,  however, 
he  answers  in  the  negative,  but,  in  regard  to  the  lower  strata,  it  is  en- 
tirely possible  for  meteorology  to  derive  assistance  from  astronomical 
observations,  though  the  latter  will  undoubtedly  receive  much  more 
assistance  from  the  former.  This  essay  is  printed  as  an  appendix  to 
the  Zeitschrift  of  the  Austrian  Association  for  May,  1884.  {Z.  O.  O. 
M.y  XIX,  p.  265.) 

869.  P.  G.  Tait  gives  a  thorough  elucidation  of  the  atmospheric  con- 
dition necessary  to  produce  forms  of  mirage.  This  is  in  continuation  of 
his  former  paper  on  mirage,  and  as  an  example  of  an  application  of 
Hamilton's  general  method  in  optics,  which  is  being  published  by  the 
lioyal  Society  of  Edinburgh.    {Nature,  xxviii,  p.  84.) 

370.  0.  Montigny  has  for  some  time  observed  the  colors  of  the  stars 
by  means  of  a  scintillometer,  and  among  other  things  has  discovered 
that  the  blue  color  prevails  remarkably  when  rain  approaches,  and 
this  phenomenon  can  therefore  be  used  for  the  prediction  of  rain.  In 
June,  1883,  having  observed  that  the  blue  color  had  been  absent  for  three 
months,  and  that  the  green  was  becoming  more  prominent,  Montigny  ven- 
tured the  prediction  that  the  quantity  of  water  in  the  upper  strata  of 
air  had  become  diminished,  and  that  during  the  year  1883  fewer  long 
rains  would  occur.  This  prediction  having  been  well  fulfilled,  Montigny, 
in  April,  1884,  made  the  same  observations  and  renewed  the  same  pre* 
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diction  for  tbis  year ;  in  fact,  he  had  observed  that  the  blue  was  even 
less  prominent  than  in  1883,  that  the  green  was  more  prominent,  and 
that  even  violet  occasionally  occurred.  Montigny  saggests  that  the 
bine  tint  in  the  scintillation  is  due  to  the  water  in  the  atmosphere,  which 
is  known  to  have  a  blaish  tint  when  viewed  by  ordinary  sunlight. 
(Z.  0.  O.  Jlf.,  XIX,  p.  634.) 

371.  L.  Thollon  contributes  to  the  Bulletin  Astronomique  an  elabo- 
rate study  into  the  structure  and  origin  of  the  lines  forming  the  group 
B  of  the  solar  spectrum,  which  paper  is  handsomely  reproduced  in  JWt- 
ture,  xxXj  p.  520.  This  region  was  carefully  worked  over  bj''  Piazzi 
Smyth,  and  Langley ;  but  Thollon  has  now  revised  his  own  previous 
work,  and  the  elegant  map  given  by  him  shows  at  a  glance,  first,  the 
metallic  lines ;  second,  those  produced  by  atmospheric  vapors — probably 
the  aqueous  vapors ;  third,  those  produced  by  atmospheric  gases — oxy- 
gen, nitrogen,  carbonic  acid,  and  any  others  that  do  not  materially  vary 
in  quantity,  leaving  finally  non-telluric  lines,  twenty -five  in  all,  or  sev- 
enteen if  we  count  double  and  triple  lines  as  one.  The  lines  due  to  at- 
mospheric gases  constitute  a  s^'^stem  of  twelve  pairs,  and  the  whole 
group  is  distinguished  by  its  regular  symmetry.  Under  such  a  scru- 
tiny as  this  there  seems  no  doubt  that  certain  lines  are  also  a  perfect  in- 
dication of  the  hygrometric  state  of  the  air.  In  1882  Professor  Egoroff, 
of  Warsaw,  joined  Thollon  in  his  investigations  at  Paris,  where  they 
examined  the  spectrum  of  a  beam  of  electric  light  10  kilometers  long, 
and  which  gave  a  perfect  reproduction  of  the  telluric  rays;  afterwards,  by 
condensing  oxygen  in  a  short  tube,  the  gaseous  rays  were  obtained  for  the 
groups  A  and  B,  and  probably  a  greater  quantity  of  oxygen  would  have 
given  the  feebler  group  Alpha;  so  that  these  three  groups.  A,  B,  and 
Alpha,  originate  in  the  absorption  of  atmospheric  oxygen.  That  the  spec- 
trum of  absorption  for  cold  oxygen  should  differ  so  much  from  the  spec- 
trum of  emission  for  incandescent  oxygen  is,  he  thinks,  attributable  to 
the  influence  of  heat.  Thollon  is  at  present  engaged  in  the  further 
search  for  lines  or  groups  due  to  the  presence  of  nitrogen  or  carbonic 
oxide.  Hitherto,  apart  from  the  oxygen,  or  A,  B,  and  Alpha  groups, 
he  has  discovered  no  lines  that  may  be  confidently  attributed  to  the 
constant  gaseous  portions  of  the  atmosphere.    (Nature^  xxx,  p.  520.) 

372.  G.  Pizzighelli  publishes,  through  Dr.  E.  Hornig,  a  work  on  Acti- 
nometry,  or  the  photometry  of  the  chemically  active  radiations.  The 
author  is  a  most  expert  photographer,  and  has  here  compiled  an  almost 
exhaustive  account  of  modern  apparatus  and  methods  for  measuring  the 
intensity  of  light  by  photographic  and  chemical  methods.  He  gives  a 
special  chapter  to  the  meteorological  applications  of  actinometry,  espe- 
cially the  results  of  the  studies  of  Pernter,  published  in  1882.  (Z>.  M.  Z., 
I,  p.'420.) 

873.  Captain  Abney,  as  the  result  of  photographing  the  ultra-red 
portion  of  the  solar  spectrum  in  very  various  atmospheric  conditions, 
found  that  in  very  dry  weather  the  photographs  show  only  absorption 
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lines,  but  in  vety  moist  weather  tliey  show  strong  absoption  bands,  which 
are  more  numeroas  and  darker  as  the  relative  humidity  of  the  air  is 
greater.  These  demonstrate  that  this  absorption  is  not  due  to  the  true 
aqueous  vax>or  in  the  air,  but  to  water  in  a  fluid  condition,  namely,  mi- 
nute fog  or  cloud  particles.  He  also  concludes  that  it  is  certainly 
water  in  this  fluid  condition  that  causes  the  deep  blue  of  the  sky,  since 
no  other  ground  can  be  imagined  why  the  color  should  be  a  deeper  blue 
in  moister  weather }  this  view  is  also  confirmed  by  the  fact  that  in  as- 
cending high  mountains  the  tint  changes  from  a  dark  to  a  black  blue. 
{Z.  0.  O.  M.y  XVIII,  p.  276.) 

874.  Captain  Abney  and  Colonel  Testing  have  presented  a  valuable 
paper  on  the  influence  of  water  in  the  atmosphere  on  the  solar  spec- 
tram.  They  both  recognize  the  fact  that  the  spectrum  extends  to  the 
lower  limit  established  byLangley;  they  then  investigate  the  radiation 
from  the  positive  pole  of  the  electric  arc,  and  introduce  absorbing  layers 
of  water.  These  so  modify  the  original  curve  of  distribution  of  heat 
in  the  spectrum  that  even  the  introduction  of  an  absorbing  layer  of 
water  IJ  of  inch  thick  reduces  it  to  similarity  with  the  curve  given  by 
sunlight,  whence  they  conclude  that  the  greater  part  of  the  absorption 
in  the  red  and  ultra  red  portions  of  the  solar  spectrum  is  due  to  the 
presence  of  water.  As  opposed  to  Langley's  opinion  that  the  maximum 
intensity  of  the  solar  spectrum  outside  of  the  earth's  atmosphere  lies 
nearer  the  blue,  their  own  observations  give  an  extra-atmospheric  curve 
having  a  second  maximum  in  the  ultra-red.  This  they  explain  as  due  to 
the  superposition  of  radiations  belonging  to  a  low  temperature  upon 
radiations  from  bodies  with  a  high  temperature,  the  former  being  the 
prevalent.  By  examples  they  show  that  the  superpositiou  of  such 
curves  from  different  sources  of  heat  will  give  such  a  result.  Assuming 
with  Dewar  that  the  areas  of  these  radiation  curves  are  proportional  to 
the  temperatures  of  the  radiating  bodies,  they  find  the  teipperatuie  of 
the  sun's  surface  to  be  between  10,000  and  12,000  degrees.  {Z,  O,  0. 1/., 
XIX,  430,  and  Nature^  xxviii,  p.  45.) 

876.  H.  Becquerel  has  studied  the  same  question  by  means  of  the 
phenomena  of  phosphorescence.  He  has  investigated  under  different 
atmospheric  conditions  the  ultra-red  part  of  the  spectrmn,  and,  like 
Captain  Abney,  found  that  the  absorption  lines  increase  with  the  rela- 
tive humidity.  He  also  found  that  the  absorption  bands  of  layers  of 
fluid  water  agreed  for  various  thicknesses  of  water  with  the  above  lines 
for  corresponding  relative  humidities.    {Z.  0.  G.  M.,  xviii,  p.  277.) 

876.  Cornu  proposes  to  determine  the  absorption  of  the  solar  rays  by 
observing  the  intensity  of  well  determined  atmospheric  lines  in  the 
solar  spectrum,  which  he  accomplishes  by  comparing  them  with  the 
constant  lines  that  certainly  owe  their  existence  to  the  absorption  in  the 
solar  atmosphere.  This  is  an  extension  of  the  proposition  to  observe 
the  rain  band  so  earnestly  advocated  by  Piazzi  Smyth.  Cornu  chooses 
that  portion  of  the  spectrum  between  the  wave  length  587.40  and  602.90, 
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and  assigns  to  the  various  groups  of  atmospheric  lines  corresponding 
metallic  lines  for  comparison.    {Z.  0.  (?.  M,^  xviii,  p.  239.) 

877.  Dr.  H.  Klein,  in  reference  to  the  use  of  the  spectroscope,  or  the 
observation  of  the  so-called  rain  band,  states  that  his  own  observations 
confirm  those  of  Smyth,  Capron,  and  others  to  the  effect  that  a  promi- 
nent, rain  band  is  regularly  followed  in  a  short  time  by  precipitation. 
However,  the  frequent  exceptions  to  this  rule  renders  the  spectroscope 
alone  very  unreliable;  this  is  to  be  attributed  to  the  fact  that  the  spec- 
troscope makes  no  distinction  between  the  moisture  near  by  and  that  at  a 
great  distance.  When  from  his  observatory  KleiQ  examines  the  horizon 
at  an  altitude  of  20°,  he  finds  the  vapor  lines  on  the  east,  southeast,  and 
northeast  notably  darker  and  more  prominent  than  in  any  other  direc- 
tion; this  he  attributes  to  the  fact  that  a  few  thousand  feet  distant  on 
the  east  flows  the  broad  Bhine;  but  he  states  that  this  increase  of  the 
vapor  line  does  not  always  occur,  and  at  certain  times  the  influence  of 
the  Ehine  is  not  to  be  noticed;  he  has  as  yet  found  no  explanation  for 
these  exceptional  cases.  The  application  of  the  spectroscope  to  the 
prediction  of  rain  is,  he  thinks,  problematic,  except  in  the  case  of  heavy 
thunder  storms  for  which  it  frequently  gives  good  indications.  Upton's 
comparison  showed  that  69  per  cent,  of  rain  predictions  were  verified 
within  twenty -four  hours  when  based  entirely  upon  the  intensity  of  the 
rain  band,  but  84  per  cent,  were  verified  when  other  meteorological  con- 
ditions were  taken  into  account.  The  spectroscope  has  been  used  at 
the  Wetterwarte  of  the  Cologne  Zeitung  with  satisfactory  results  in 
summer.    {Z.  O.  O.  Jlf .,  xix,  p.  631.) 

378.  Mr.  W.  Ackroyd  has  read  before  the  Physical  Society  of  London 
a  mathematical  investigation  of  the  rainbows  produced  by  light  before 
entering  the  rain  drops.    (Nature^  xxvii,  p.  133.) 

379.  The  observation  of  coronas  and  fogbows,  made  at  the  summit  of 
Ben  Nevis,  promises  to  give  us  valuable  information  in  regard  to  the  size 
and  shape  of  the  particles  composing  the  clouds ;  thus,  October  4,  1884, 
strong  double  corona  surrounded  the  moon;  outer  diameter  of  the  red 
circle  was  for  the  outer  corona  7°  46',  and  for  the  inner  corona  4^  52'. 
When  clouds  came  between  the  moon  and  observer  three  such  rings 
were  seen,  the  measurements  of  which  gave  for  the  inner  ring  4°  6', 
middle  6°  2',  outer  8°  10',  the  probable  error  in  each  ring  being  about 
8'.  A  colorless  pair  of  fogbows  visible  on  a  distant  fog  bank  gave 
diameters  of  75°  for  the  outer  ring,  65°  for  the  inner  and  faifiter  ringj 
the  space  between  the  ring  appeared  quite  dark  and  no  color  could  be 
distinguished.    {NaturCj  xxx,  p.  613.) 

880.  Professor  von  Bezold,  in  the  publications  of  the  International 
Polar  Commission,  described  the  normal  phenomena  of  twilight  as  tbl- 
lows: 

1.  A  bright  segment  appears  on  that  side  of  the  sky  below  whose 
horizon  the  sun  is  found ;  this  is  limited  at  the  top  by  a  special  bright 
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zone,  above  which  the  ordinary  blue  or  purple  sky  is  visible,  whHe  be- 
low we  have  yellow,  then  orange,  and  on  the  horizon  brownish  red. 

2.  Opposite  to  the  above  is  a  dark  segment  which  is  simply  the  ashy- 
tinted  shadow  of  the  earth,  and  which  is  sharply  distinguished  from 
the  remaining  portion  of  the  heavens. 

3.  A  circular  region  of  considerable  diameter  of  a  rosy-red  that  is 
generally  described  as  the  purple  light ;  this  develops  above  the  bright 
segment  a  long  time  before  sunrise  or  after  sunset,  so  that  the  lower 
part  of  this  region  seems  to  be  hidden  behind  the  bright  segment. 
The  center  of  this  region  sinks  rapidly  after  sunset,  while  at  the  same 
time  its  radius  increases  so  that  finally  the  limit  of  the  borders  of  the 
purple  region  unites  with  that  of  the  bright  segment,  the  impression 
being  as  if  the  purple  light  slipped  in  behind  the  bright  segment.  The 
purple  light  plays  the  part  of  a  very  much  magnified,  very  much  diluted, 
image  of  the  sun ;  at  the  time  of  its  greatest  development  the  general 
brightness  is  increased  so  that  objects  on  the  earth's  surface  that  were 
invisible  soon  after  sunset  become  again  visible.  The  maximum  of  this 
second  illumination  occurs  in  the  Alps  when  the  sun  is  four  or  five  de- 
grees below  the  horizon,  at  which  time  the  center  of  the  purple  light 
is  about  18°  above  the  horizon,  while  its  highest  point  reaches  up  to  40° 
or  50O. 

As  soon  as  the  purple  light  has  completely  disappeared  behind  the 
bright  segment  there  appears  a  second  dark  segment  on  the  opposite 
side  of  the  sky.  Soon  there  further  develops  a  second  bright  segment 
above  the  slowly  sinking  first  one,  and  only  with  diflftculty  distinguished 
therefrom;  with  very  clear  skies  one  can  later  occasionally  also  observe 
a  second  purple  light,  and  therewith  a  temporary  increase  of  bright- 
ness, so  that  a  third  illumination  of  objects  favorably  located  can  be  ob- 
served. [It  would  seem  that  the  occurrence  of  two  separate  periods  of 
the  red  or  rosy  or  purple  tint,  as  was  observed  in  the  winter  of  1883-'84 
at  many  places  throughout  the  world,  is  therefore  simply  an  unusual  de- 
velopment of  an  ordinary  phenomenon.  The  twilight  phenomena  of 
1883-'84  have  been  specially  due  to  the  remarkable  development  of  the 
second  purple  light,  which  has  frequently  surpassed  the  first  purple 
light.]     {D.  M.  Z.,  I,  p.  32.) 

381.  Dr.  G.  Hellmann  contributes  some  observations  on  twilight  made 
by  himself  in  Spain,  1875  to  1877,  and  follows  this  by  a  comparison  with 
previond^^horities,  from  all  of  which  he  deduces  the  following  results: 

1.  The  depression  of  the  sun  under  the  horizon  at  the  end  of  the  as- 
tronomical twilight  is  not,  as  has  been  generally  assumed,  constant  at 
about  18  degrees. 

2.  The  depression  show 3  a  decided  annual  period,  a  maximum  in  win- 
ter and  minimum  in  summer. 

3.  The  depression  IS  greater  in  the  morning  than  in  the  evening. . 

4.  It  shows  an  intimate  connection  with  the  relative  humidity  of  the 
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air,  increasing  and  diminishing  directly  with  it,  so  that  the  items  2  and 
3  are  probably  explicable  thereby. 

,  6.  It  follows  that  this  angle  (whose  annual  mean  value  for  the  even- 
ing twilight  is  in  Athens  150.9,  southern  Spain  16^.6,  South  Atlantic 
Ocean  150.6)  must  be  greater  in  high  latitudes  than  in  low,  and  on  the 
ocean  than  in  dry  continental  regions,  but  this  conclusion  needs  further 
confirmation  by  other  observations. 

6.  Since  the  twilight  depression  of  the  sun  is  thus  periodically  vari- 
able it  follows  that  the  various  solutions  of  the  problem  of  the  short- 
est twilight  thus  far  offered  are  no  longer  sufScient.  (Z.  O.  Q.  M.^  xix, 
p.  57.) 

382.  Dr.  G.  Hellmann,  in  a  second  communication  on  the  twilight 
phenomena,  analyses  numerous  observations  from  all  parts  of  the  world 
and  formulates  the  following  conclusions  relative  to  the  difference  be- 
tween this  phenomenon  in  southern  Spain  and  in  Germany. 

1.  The  phases  of  the  phenomenon  are  better  developed  in  Spain  than 
in  Germany,  the  chronological  order  is  more  determined,  the  strata  of 
different  colors  are  easier  to  distinguish  from  each  other,  the  limit  of 
the  bright  segment  against  the  dark  sky  is  very  sharp. 

2.  In  Germany  the  extension  of  the  colors  in  time  and  space  are 
greater  than  in  Spain,  except  for  the  anti-twilight. 

3.  In  reference  to  the  colors,  green  was  almost  regularly  observed  in 
all  its  shades  in  Spain  but  rarely  in  Germany. 

4.  The  red  colors  of  the  twilight  in  Spain  had  in  Germany  very  fre- 
quently a  decidedly  flesh  color  and  purple  tint. 

6.  Violent  colors  in  Germany  were  more  decided  than  in  Spain. 

6.  In  Spain  there  was  a  greater  contrast  between  the  twilight  phe- 
nomenon of  the  summer  and  winter  (the  dry  and  rainy  periods)  than  in 
Germany. 

The  above  conclusions,  and  in  fact  this  whole  essay,  were  completed 
before  the  appearance  of  the  remarkable  sky  colors  of  1883-'84,  and  in 
reference  to  these  Heilman  states  in  a  note  that,  although  he  has  fol- 
lowed it  closely  and  collected  numerous  reports  from  others,  yet  he  will 
not  at  present  attempt  any  analysis  or  explanation.  He  however  notes 
the  great  ignorance  of  observers  generally  as  to  what  constitutes  the 
ordinary  and  typical  phenomena  of  the  twilight,  and  at  present  his  own 
feeling  is  that  the  real  peculiarity  of  the  phenomena  of  1883-'84  con- 
sisted in  their  universality,  the  length  of  duration,  the  iq^ppsity  and 
variety  of  colors.    (Z.  O.  (?.  ilf.,  xix,  p.  162.) 

383.  Professor  Kiessling,  of  Hamburg,  has  reproduced  the  experi- 
ments of  Coulier,  Mascart,  and  Aitken  on  the  effect  of  dust  in  the  atmos- 
phere. He  says  that  if  we  understand  the  word  dust  to  refer  to  the 
total  of  an  foreign  substances  in  the  atmosphere,  including  coarse  and 
fine  particles  of  dust,  microscopic  or  organic  forms,  the  products  of  pu- 
trefaction and  oxidation,  even  when  they  are  entirely  gaseous,  as,  for 
instance,  the  expirations  of  human  beings  and  animals^  there  will  be 
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found  a  definite  very  small  quantity  of  dust  which  is  especially  favora- 
ble for  the  developuicut  of  color  by  the  process  of  diffraction,  and  this 
can  therefore  be  specified  as  the  dust  favorable  to  optical  phenomena. 
'2,  The  absolute  maximum  of  color  due  to  diffraction  is  in  moist  air 
conditional  upon  the  simultaneous  occurrence  of  this  optical  dust  with 
the  maximum  relative  humidity  of  the  air  stratum  in  which  it  is  con- 
tained. 

3.  The  twilight  colors  depend  principally  upon  diffraction  in  moist 
air.    (D.  M.  Z.,  i,  p.  34.) 

384.  Professor  Kiessling,  of  Hamburg,  has  collected  together  the  ob. 
servations  of  others  and  compared  them  with  his  own  observations  on 
the  influence  of  artificial  fog  on  direct  sunlight,  and  the  consequent  ex- 
planation of  the  twilight  phenomena.  He  uses  a  glass  vessel  with  sev- 
eral apertures  in  connection  with  a  Sprengel  or  water  air  pump ;  within 
this  vessel  he  forms  fogs  of  varying  degrees  of  intensity,  and  examines 
the  diffraction  phenomena  when  a  beam  of  sunlight  falls  upon  the  fog 
from  the  heliostat.  Besides  the  fog  from  aqueous  vapor,  he  also  utilizes 
the  sulphate  of  ammonia,  phosphoric  acid,  gunpowder,  and  other  sub- 
stances producing  very  dense  smoke  or  fog ;  for  instance,  with  sulphate 
of  ammonia  a  very  dense  smoke  is  i)roduced  consisting  of  exceedingly 
small  hard  particles  of  this  salt;  after  twenty  or  thirty  minutes  of  set- 
tling a  thick  white  dust  covers  the  base  and  sides  of  the  vessel.  The 
sun,  seen  through  the  cloud,  does  not  blind  the  eye,  but  shows  a  re- 
markable change  of  colors.  At  the  first  moment  of  its  formation  the 
sun  appears  of  a  brilliant  dark  copper  color,  but  changes  its  color 
rapidly,  first  to  a  violet  tint  and  then  through  dark  carmine  red  into  a 
brilliant  azure  blue.  This  change  of  colors  occupies  in  dry  air  about 
two  minutes,  but  in  moist  air  scarcely  twenty  seconds ;  similar  phenom- 
ena take  place  with  other  heavy  vapors.  If  the  light  is  allowed  to  fall 
upon  a  white  screen  it  is  seen  to  be  at  first  of  a  copper-brown,  which 
afterward  becomes  blue.  If  in  place  of  these  chemical  dust-clouds  we 
allow  a  stream  of  aqueous  vapor  to  escape  from  a  steam  boiler,  the  cloud 
of  fog  shows  an  intense  blue  as  soon  as  the  above  beam  of  blue  solar 
light  falls  upon  it ;  if  the  stream  of  vapor  is,  however,  properly  man- 
aged, it  can  be  made  to  exhibit  in  itself  all  the  changes  from  brownish 
red  to  blue,  which,  however,  \'ery  rapidly  disappear  on  account  of  the 
dissipation  of  the  cloud.  In  order  to  accomplish  this  best  the  stream  of 
steam  must  be  horizontal  and  mixed  with  a  feeble  current  of  very  cold 
air  drawn  over  ice.  It  has  not  yet  been  possible  to  Kiessling  to  experi- 
mentally reproduce  the  green  colors  of  the  sun. 

If  the  vessel  within  which  the  diffraction  phenomena  are  produced  is 
full  of  moist,  perfectly  filtered  air,  entirely  free  from  dust,  then  a  fog  can 
be  produced  by  simply  lowering  the  temperature,  which  is,  however, 
only  visible  in  direct  sunlight.  This  fog  consists  of  very  small,  scat- 
tered, rapidly  moving  particles  of  vapor,  which,  however,  in  transmitted 
light  show  not  the  slightest  trace  of  colored  diffraction  rings,  evidently 
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because  there  are  too  few  of  them.  This  fog  renders  it  verj'  doubiftil 
if  the  law  anDOunced  by  Aitken  in  1879  can  be  true,  according  to  which 
aqueous  vapor  will  riot  condense  from  the  air  without  having  a  solid 
nucleus  of  dust  particles  on  which  to  accumulate.  If  into  the  vessel 
full  of  filtered  air  a  small  stream  of  steam  enters,  then  the  first  cloud 
formation  of  fine  fog  soon  disappears,  but  after  a  few  minutes  large 
scattered  rain  drops  strike  on  the  surface  of  the  inclosure,  and  form  a 
rain  without  fog  or  cloud.  But  if  we  allow  a  very  small  quantity  of 
dusty  air  to  enter  the  vessel,  then  immediately  fine  fog  is  formed  along 
side  of  the  larger  rain  drops.  If  the  beam  of  sunlight  falls  upon  this 
mixture  of  rain  and  fog,  then  a  yellow  halo  with  reddish  brown  borders 
is  formed  of  the  same  color  and  magnitude  as  with  ordinary  lunar 
halos.  If  now  by  lowering  the  pressure  we  produce  a  sudden  fall  in 
temperature,  there  is  formed  a  system  of  larger  fog  particles  and  a  cor- 
responding system  of  larger  diffraction  rings  without  changing  those 
already  formed.  In  order  to  realize  a  fine  mist  or  fog  or  haze  of  particles 
having  a  very  uniform  size  we  must  evidently  have  the  maximum  quan- 
tity of  moisture  in  the  vessel,  or  the  most  favorable  mist  and  the  most 
perfect  saturation.  This  is  best  attained  by  introducing  quite  warm 
moist  air  and  lowering  the  temperature  rather  slowly.  In  this  way  we 
obtain  a  very  intense  development  of  color,  and  the  amplitude  of  the  dif- 
fraction circle  varies  between  10^  and  30°  depending  upon  the  size  of  the 
particles  while  the  intensity  of  the  color  depends  upon  the  uniformity  of 
their  size.  By  further  diminution  of  pressure  and  consequent  cooling 
and  increase  in  the  size  of  the  particles  remarkable  changes  in  color  take 
place  'y  the  variations  in  the  colors  depend  in  a'very  sensitive  way  upon 
the  degree  of  saturation  and  the  rapidity  of  cooling.  In  this  way  Kiess- 
ling  has  been  able  to  re-produce  so  large  a  number  of  the  appearances 
observed  in  nature  that  there  can  scarcely  be  any  doubt  but  that  the 
diffraction  due  to  particles  of  aqueous  vapor  will  be  found  to  explain 
nearly  all  our  sky  colors.    (1>.  M.  Z.j  i,  p.  117.) 

886.  Dr.  von  Danckelman  has  published  an  extensive  memoir  col- 
lating the  meteorological  observations  made  on  the  coast  of  southwest 
Africa,  and  especially  at  Vivi  on  the  Lower  Congo.  A  summary  of  his 
results  with  regard  to  the  cloudiness  is  given  by  him  in  2>.  M.  Z.,  i,  p. 
301. 

Von  Danckelman  calls  attention  to  the  fact  that  the^great  forest  and 
prairie  fires  of  the  Congo  in  central  Africa  throw  up  into  the  atmos- 
phere such  an  enormous  amount  of  fine  dust,  that  we  have  here  a  source 
of  production  of  fine  particles  that  annually  throws  great  quantities 
into  our  atmosphere — quite  as  much  or  vastly  more  than  could  have  come 
from  the  Krakatoa  eruption.    (2>.  M.  Z.,  i,  p.  311.) 

886.  [The  corresponding  prairie  and  forest  fires  in  America,  giving 
rise  to  our  Indian  summer  haze,  have  long  been  known  to  produce  a 
copper-red  tint  in  the  sky  and  over  Ihe  solar  disk.  This  haze  however 
has  rarely  been  known  to  spread  fa?  eastward  over  the  Atlantic,  and 
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certainly  never  around  the  world,  and  to  all  latitudes  from  60  north  to 
40  south ;  neither  does  it  ever  give  rise  to  anything  like  the  brilliant 
purple  twilight.    The  great  cloid  of  smoke  due  to  the  forest  fires  of  1871 
(not  to  the  Chicago  fire  as  erroneously  assumed)  was  observed  by  navi- 
gators in  the  mid  Atlantic.    The  haze  is  in  fact  composed  of  minute 
particles  of  carbon,  each  of  which,  as  is  well  known,  has  the  property  of 
condensing  upon  itself  a  small  atmosphere  of  other  gases,  including 
aqueous  vapor.    This  quasi-chemical  action  seems  to  hold  the  vapor  in 
an  invisible  slate  at  a  lower  temperature  than  would  have  been  the  case 
were  no  particles  there ;  it  hinders  condensation  so  that  rain  and  cloud 
are  lessened  during  the  prevalence  of  this  smoke.    When  however  rain 
does  form,  it  falls  with  unusual  severity.    It  is,  we  think,  likely  that  to 
this  property  of  carbon  or  to  the  special  radiating  and  cooling  proper- 
ties of  fine  solid  particles  that  we  must  attribute  the  phenomena  dis- 
cussed by  Aitken,  as  there  can  be  no  doubt  that  aqueous  vapor  will  con- 
dense into  fog  particles  and  larger  drops  even  in  an  atmosphere  fi*ee 
from  fog  and  solid  particles.] 

387.  [The  remarkable  red  sunsets  and  sunrises  of  October  to  Decem- 
ber, 1883,  have  formed  the  subject  of  innumerable  contributions  both 
from  an  observatioual  and  theoretical  standpoint.  Exhaustive  investi- 
gations are  promised  by  committees  of  societies,  especially  the  Eoyal  So- 
ciety, which  have  undertaken  to  collect  all  the  data  relative  to  these 
important  phenomena.  The  hypothesis  that  these  were  due  to  the 
gradual  spread  over  the  northern  hemisphere  of  dust  ejected  from  the 
tremendous  eruption  of  Krakatoa,  started  by  Bishop,  September  5, 1883, 
and  Lockyer,  October,  1883,  was  first  modified  into  the  assumption  that 
moisture  as  well  as,  or  even  instead  of,  dust  was  more  plausible ;  the 
possibility  being  granted  that  the  vapor  exists  in  the  form  of  minutest 
spiculsB  of  ice  or  of  minute  spheres.  Subsequently  it  became  a  query 
whether  circumstances  favorable  to  the  dissemination  of  ice  spiculaB  or 
vapor  in  the  higher  regions  might  not  have  existed  independent  of  the 
Krakatoa  eruption  5  this  view  was  then  strengthened  by  the  discovery 
that  similar  twilight  phenomena  had  been  observed  some  time  before 
the  Krakatoa  eruption,  while  on  the  other  hand  it  was  also  shown 
that  several  volcanic  eruptions  in  past  years  had  been  followed  by 
similar  sky  colors.  The  renewal  of  the  phenomena  in  1884  made  it 
highly  probable  that  we  have  to  seek  the  cause  of  these  colors  in  some- 
thing outside  of  the  earth's  atmosphere ;  during  a  whole  year  the  sun 
had  been  surrounded  by  a  large  irregular  cloud  of  haze,  extending  20 
to  40  degrees  from  its  center  in  all  directions.  This  haze  was  decidedly 
streaky  or  striated,  and  occasionally  showed  a  pinkish  tint.  At  present 
the  most  plausible  hypothesis  seems  to  be  that  the  earth  in  the  autumn 
of  1883,  and  again  of  1884,  passed  through  a  stream  of  gaseous  or  va- 
porous meteoric  matter,  which  temporarily  comhiued  with  the  earth's 
atmosphere,  while  the  great  mass  passed  on  to  the  sun,  and  has  accu- 
mulated as  a  nebulous  cloud  about  that  body.    The  color  phenomena^ 
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as  seen  in  our  atmosphere,  are  most  plaasibly  dae  to  selective  absorp- 
tion and  reflection  from  minute  solid  particles,  whose  size  is  comparable 
with  the  dimensions  of  the  wave  length  of  light.  That  these  should 
exercise  also  a  selective  influence  upon  the  ultra-red  rays,  such  as 
would  be  detected  by  Langley's  bolometer,  seems  highly  probable.  It 
is  therefore  possible  that  the  general  distribution  of  heat  over  the  earth's 
surface  may  have  been  slightly  affected  by  the  novel  addition  to  our 
atmosphere,  and  especially  may  have  had  some  influence  upon  the  for- 
mation of  rain  and  Snow ;  but  these  influences  must  have  been  quite  fee- 
ble, and  have  not  yet  been  demonst:  ated  from  observations.  On  several 
occasions  during  the  past  century  the  earth  has  pa^ssed  near  enough  to 
comets  or  their  tails  to  awaken  inquiry  as  to  the  possible  result  of  actual 
contact;  in  fact,  in  the  summer  of  1876,  the  earth  may  possibly  have 
encountered  the  tail  of  the  comet  then  visible,  as  several  observers  re- 
ported the  appearance  of  pinkish  and  ashen  tints  in  the  sky.  It  would 
not  be  surprising  if  we  should  sometime*  be  able  to  show  that  these  sky 
and  sunset  phenomena,  as  well  as  the  aurora,  and  possibly  other  mat- 
ters, such  as  Wilkes's  red  fog,  may  be  due  to  the  encounter  of  cosmic 
meteoric  matter  by  the  earth  in  its  annual  orbit.] 

388.  Dr.  Neumayer  publishes  a  large  collection  of  data  relative  to 
the  twilight  and  other  phenomena,  in  a  series  of  papers  extending 
through  the  first  volume  of  the  Journal  of  the  German  Meteorological 
Society. 

889.  Prof.  H.  Krone,  of  Dresden,  communicated  through  Dr.  Neu- 
mayer  his  observations  and  conclusions  as  to  the  nature  of  the  twi- 
light phenomena. 

1.  A  fine  haze  that  cannot  be  called  a  fog  and  that  does  not  diminish 
the  brightness  of  the  sunshine  must  be  the  origin,  and  has,  been  pres- 
ent ever  since  the  last  of  August. 

2.  The  twilight  colors  were  tested  by  the  use  of  a  number  of  colored 
glasses,  which  showed  that  the  orange  was  absorbed  by  the  blue,  while 
the  red  was  not ;  the  red  region  agreed  with  the  ring  observed  by  Falb. 
This  ring  he  considers  due,  not  to  diffraction,  but  that  it  is  the  red  re- 
gion of  the  rays  of  less  refrangibility,  like  the  reddish,  yellow  and  red 
caused  by  the  ordinary  refraction  at  sunrise  or  sunset,  and  due  to  the 
air  and  its  vapor. 

3.  A  variation  appeared  on  the  evening  of  January  2,  shortly  after 
the  outburst  of  the  orange,  as  an  intense  rosy  red  bundle  of  rays, 
which  in  a  few  minutes  extended  from  the  sun,  then  under  the  horizon, 
in  all  directions  through  the  red  region  nearly  up  to  the  zenith,  and 
sideways  for  70^  in  the  horizon  either  side  of  the  sun.  Similar  phe- 
nomena were  seen  by  Krone  during  his  journey  to  India  in  1875,  and 
both  appearances  then  and  now  indicated  that  the  sun's  rays  were 
passing  between  clouds  in  our  atmosphere  beyond  the  horizon  and 
through  a  stratum  of  air  containing  more  aqueous  vapor,  which  com- 
municated  to  them  a  rosy  red  tiut, 
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4.  It  is  not  to  be  denied  that  the  phenomena  in  general  are  dae  to 
the  refraction  of  the  sun's  rays  in  the  aqueous  vapor  of  the  atmosphere } 
but  in  order  to  explain  the  superposition  of  color  we  must  also  con- 
sider the  reflection  of  colored  rays  from  exceedingly  small  bodies  at  an 
extraordinary  height  in  the  atmosphere.  This  does  not  constitute  inter- 
ference phenomena.  [It  has  been  called,  very  appropriately,  selective 
reflection.] 

6.  The  ordinary  twilight  is,  to  a  certain  extent,  such  a  phenomenou 
of  reflection ;  the  astronomical  twilight  disappears  at  the  horizon  when 
the  sun  is  about  18^  below  that  plane  from  which  we  compute  the  alti- 
tude of  the  layer  of  haze  producing  it;  but  if  the  duration  of  twilight 
increases  we  must  conclude  that  the  layer  of  haze  is  proportionately 
higher.  Krone's  observations,  however,  in  December,  1883,  and  Janu- 
ary, 1884,  seem  to  show  that  occasionally  the  twilight  did  not  disappear 
through  the  whole  night,  but  that  a  reddish  tint  was  visible  in  the  hori- 
zon and  even  half  way  to  the  zenith.  That  this  reflecting  material  can 
possibly  be  the  flnest  dust  from  the  volcanic  eruption  at  Krakatoa,  is,  he 
thinks,  entirely  improbable ;  neither  can  it  be  due  to  the  presence  of  ice 
spiculse,  but  it  must  be  minute  particles  of  water.  Owing  to  the  low 
temperature  in  the  upper  regions,  this  water  can  only  be  frozen,  but  we 
know  nothing  as  yet  as  to  the  form  of  the  particles  of  such  very  cold 
aqueous  vapor.    (Z).  M,  Z.,  i,  p.  277.) 

390.  [The  examination  of  certain  thin  hazy  clouds  that  covered  Paris 
during  January,  1882,  was  made  by  Fonvielle,  who  rose  up  into  them  in 
his  balloon,  and  found  that  they  were  formed  of  the  minutest  spheres  of 
water  frozen  at  a  temperature  many  degrees  below  freezing;  the  forma- 
tion of  the  cloud  was  apparently  due  to  radiation,  as  it  stayed  in  the  same 
locality  for  several  weeks.  The  atoms  of  water  were  quiescent,  but  if 
set  in  motion  among  themselves  crystallized  in  to  minute  spiculae.  Dufour 
has  shown  that  minute  drops  may  be  cooled  to  — 20°  C,  so  long  as  the 
surface  tension  is  kept  large  without  crystallizing  or  even  solidifying;  it 
is  therefore  plausible  that  the  twilight  phenomeua  of  1883-'84  were  due 
to  selective  reflection  and  diffraction  by  aqueous  spherules  of  the  finest 
size,  such  as  must  always  exist  to  a  greater  or  less  extent  in  the  upper 
atmosphere.  If  the  particles,  whether  dust  or  vapor,  were  electrified 
before  or  while  being  carried  up  to  the  height  of  several  miles,  they 
would  in  the  thin  air  of  that  region  not  only  be  carried  along  by  its 
currents,  but  by  their  own  mutual  repulsion  would  tend  to  rise  still 
higher,  forming  an  appendage  to  the  earth,  and  reminding  one  of  the 
ascent  of  an  envelope  from  the  surface  of  the  nucleus  of  a  comet,  where 
the  particles  are  distinctly  seen  to  ascend  on  the  hot  side  toward  the 
sun  and  then  by  mutual  repulsion,  as  shown  by  G.  P.  Bond  and  other 
astronomers,  flow  away  from  the  sun.] 

891.  Among  the  principal  items  relating  to  the  sunsets  and  Kra- 
katoa, we  may  mention  the  following : 

Ix)ckyer's  theory  of  the  volcai^ic  dust.    {^JSTature^  xxix,  pp.  148-174.) 
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GlemeDt  Ley's  theory  that  the  sunsets  are  due  to  ice  spicalsd.  {Na- 
tv/rcy  XXIX,  p.  176.) 

Mr.  Bishop,  of  Honolulu,  made  the  observations  of  the  sunset  colors 
on  September  6, 1883,  and  immediately  suggested  that  they  were  due 
to  clouds  of  dust  from  Krakatoa  which  had  come  around  westward 
three-fourths  the  circumference  of  the  earth.    {Nature^  xxix,  p.  174.) 

A  number  of  interesting  items  were  published  at  the  May  meeting  of 
the  Mauritius  Meteorological  Society.    {Nature^  vol.  xxx,  p.  279.) 

An  excellent  map  of  the  Krakatoa  region  is  given  in  Nature^  xxix, 
p.  228. 

The  Eoyal  Society  has  appointed  a  special  committee,  of  which  Mr. 
G.  J.  Symous,  of  London,  is  the  chairman,  to  collect  data. 

The  report  of  the  French  mission  sent  to  Krakatoa  in  June,  1884,  is 
briefly  summarized  at  Nature^voX.  xxx,  p.  372;  the  report  of  Mons.  E. 
D.  M.  Yerbeek  is  translated  in  full  in  vol.  xxx,  p.  10. 

892.  31r.  S,  E.  Bishop,  of  Honolulu,  from  observations  at  Strong's 
Island,  latitude  5°  N.  and  longitude  162o  Bi,  fixes  September  7  at  that 
place,  or  September*6  of  London  reckoning,  as  the  date  when  the  cop- 
pery sunset  became  visible,  which,  with  some  other  data,  gives  him  the 
conclusion  that  this  stream  of  smoke  was  progressing  westward  at  the 
rate  of  64  miles  per  hour.  J.  Joly,  of  Dublin,  from  observations  by 
Captain  Thomson,  of  the  Medea,  computes  17  and  21  miles  as  the 
height  of  the  column  of  dust  seen  to  shoot  up  from  Krakatoa  on  Au- 
gust 26.     [Nature^  xxx,  pp.  23  and  72.) 

398.  Rev.  Samuel  Haughton  gives  a  computation  of  the  depression 
of  the  suu  and  the  height  of  the  dust,  and  argues  the  incredibility  of 
certain  phenomena,  especially  Mr.  Bishop's  results.  (Nature^  xxix,  p. 
470.)    . 

894.  A.  Ringwood  read  before  the  Canterbury  Philosophical  Insti- 
tute of  Kew  Zealand  a  paper  on  red  sunsets,  giving  an  interesting  sum- 
mary of  previous  records.    {Naturej  xxx,  p.  301.) 

395.  A  previous  eruption  of  Krakatoa  had  occurred  in  May,  1883j 
but  from  a  letter  from  Robert  Leslie  it  appears  that  the  remarkable 
sunsets  were  observed  still  earlier  by  Mr,  iSTeison  at  the  Katal  Observ- 
atory, where  they  increased  in  intensity  from  Febniary  to  June,  1883. 
{Nature^  xxx,  p.  463.)  But  the  descriptions  of  the  phenomena  are  not 
such  as  to  assure  us  that  the  twilight  phenomena  at  Natal  were  at  all 
equivalent  to  those  seen  later  in  the  year  in  northern  latitudes. 

396.  Tissandier  communicates  to  the  Paris  Acsidemy  a  comparison 
between  the  atmospheric  conditions  of  1831  and  1883,    The  eruptions 
at  Sicily  in  the  former  year  were  analogous  to  those  of  Krakatoa,  and 
were  followed  by  corresponding  optical  phenomena.    {Naturej  xxix,  p 
376.) 

897.  M.  Gay,  on  June  23,  read  a  paper  to  the  Paris  Academy  on  per- 
sistent rain  and  its  possible  connection  with  recent  volcanic  eruptions. 
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He  gives  a  comparison  with  the  eruptions  of  May,  1783,  in  Iceland ; 
July,  1831,  in  Sicily ;  Ootopaxi,  in  1856  j  Vesuvius,  1862,  and  Kraka- 
toa,  1883.  In  all  of  these  cases  similar  twilight  colors  have  been  fol- 
lowed by  heavy  rains.    {Nature^  xxx,  p.  229.) 

398.  Mr.  J.  Murray  communicates  to  the  Eoyal  Society,  Edinburgh, 
an  extensive  paper  on  volcanic  ashes  and  cosmic  dust,  showing,  among 
other  things,  that  in  proportion  as  ashes  are  collected  at  a  greater  dis- 
tance from  a  volcano,  so  are  they  less  rich  in  minerals,  while  the  pro- 
portion of  vitreous  matter  more  and  more  predominates.  (KaturCj 
XXIX,  p.  585.) 

399.  [In  1884  the  twilight  phenomena  of  1883  were  renewed,  beginning 
in  England  about  September  10,  and  Berlin,  September  13,  Vancouver's 
Island,  September  30,  while  the  records  in  England  for  1883  were  about 
September  20.  The  maximum  brightness  in  1883  was  about  the  20th 
of  December,  in  1884  it  was  later,  but  in  general  was  decidedly  infe- 
rior and  shorter  than  in  1883-'84.] 

400.  M.  Cornu  maintains  before  the  Paris  Academy  of  Sciences 
that  the  white  or  reddish  tinted  cloud-like  nebulous  halo  or  corona 
that  has  permanently  accompanied  the  sun  during  the  whole  of  1884, 
and  of  which  he  gives  many  observations,  probably  has  some  connec- 
tion with  the  Krakatoa  eruption.  That  in  fact  a  cloud  of  particles, 
with  a  nearly  uniform, average  diameter,  was  projected  by  the  volcano, 
and  is  held  in  suspension  in  the  higher  region  of  our  atmosphere. 
(Nature^  xxx,  p.  556.) 

401.  This  cloud  has  been  observed  in  Dublin  since  November,  1883. 
{Nature^  xxx,  p.  663.)  [It  has  also  been  observed  in  Washington  since 
about  that  date,  with  a  peculiar  streaky  appearance,  visible  before  sunset, 
the  lines  being  inclined  to  the  west  horizon,  at  an  angle  of  about  30^ 
slanting  down  toward  the  south.  The  pink  or  purple  tint  has  been 
especially  visible  during  the  whole  of  any  fair  day.  When  the  sun  is 
behind  a  cloud,  and  the  observer  examines  the  tints  by  sky  between 
the  clouds,  the  purple  is  traceable  for  30  to  40  degrees  from  the  sun.] 

402.  According  to  A.  Griitzmacher,  in  Das  Wetter  for  April,  1884, 
and  Koppen,  in  the  D.  M.  Z.,  this  brownish  red  ring  about  the  sun  ap- 
pears to  have  first  been  observed  in  Europe  at  the  end  of  IN^ovember 
1883,  and  not  to  have  existed  earlier.  It  is  essentially  different  from 
ordinary  solar  halos,  and  the  material  from  which  it  comes  must  exist 
beyond  the  highest  cirrus  clouds.  Its  explanation  as  a  diffraction 
phenomenon  is  undoubtedly  correctly  given  by  Kiessling.  (D.  M.  Z.,  r, 
p.  256.) 

403.  O.  Jesse,  of  Steglitz,  near  Berlin,  has  endeavored  to  compute  the 
altitude  of  the  layer  of  dust  or  mist  that  has  hypothetically  caused  the 
twilight  phenomena  of  1883-'84.  After  fully  explaining  his  theoretical 
formula  he  applies  it  to  observations  made  by  himself  on  eight  days  at 
Steglitz,  from  which  he  concludes  an  altitude  of  17  kilometers.    The 
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individaal  determinatioDS  range  from  12  to  18.  These  obseryationb 
properly  refer  to  the  upper  limit  of  what  von  Bezold  calls  the  first  pur- 
ple light,  and  which  Jesse  has  observed  as  being  the  limit  of  the  earth's 
shadow.  In  an  appendix  Jesse  adds  to  the  preceding  observations, 
which  were  taken  between  November  1863,  and  March  1884,  a  few 
taken  in  the  latter  part  of  March  with  better  apparatus,  and  which  give 
results  varying  between  7  and  12  kilometers,  as  though  a  decided  dim- 
inution had  taken  place  in  the  altitude  of  the  dust,  which  was  great- 
est in  January,  and  least  at  the  end  of  March.    (D.  M.  Z.,  i,  p.  127.) 

404.  All  the  phenomena  in  connection  with  the  green  sun,  as  re- 
corded in  India,  have  been  collected  by  Prof.  G.  M.  Smith,  of  Edin- 
burgh, from  which  he  concludes  that  the  green  sun  must  be  distin- 
guished from  the  remarkable  sunsets  of  1883-^84.  His  own  view  is 
that  there  is  some  definite  evidence  to  show  that  the  phenomenon  is 
due  to  aqueous  vapor,  for  it  is  not  so  uncommon  as  is  generally  sup- 
posed.   {Nature^  xxx,  p.  347.) 

406.  The  Krakatoa  eruption  has  also  given  rise  to  an  interesting 
series  of  studies  into  a  so-called  wave  of  pressure  that  seems  to  be 
traceable  from  that  region  outward  throughout  the  whole  globe.  Gen- 
eral Strachey  {Nature^  xxix,  p.  181)  seems  to  have  first  called  attention 
to  the  fact  that  a  series  of  remarkable  barometric  fluctuations  recorded 
by  self -registers  in  various  parts  of  Europe  harmonized  with  the  hy- 
pothesis that  a  wave  of  atmospheric  compression,  starting  from  ISra- 
katoa  and  moving  outward  in  all  directions,  after  concentrating  at  the 
antipodes  returned  to  Krakatoa,  making  a  complete  circuit  of  the  earth 
in  from  thii-ty-four  to  thirty-seven  hours  j  after  crossing  at  Krakatoa, 
this  again  made  the  circuit  of  the  earth  in  a  second  period  of  thirty-six 
hours.  Four  such  circumnavigations  are  claimed  by  some  of  those  who 
have  studied  the  subject ;  where  self-recording  registers  are  noib  availa- 
ble, attempts  have  been  made  to  utilize  the  automatic  registers  of  press- 
ure kept  in  connection  with  the  city  gas-works. 

406.  Bykatcheff,  of  St.  Petersburg,  from  a  study  of  all  known  data 
on  the  velocity  of  the  Krakatoa  atmospheric  wave,  fixes  it  at  327.9 
meters  per  second,  corresponding  to  the  velocity  of  sound  at  the  tem- 
perature of  — 10  C,  which  temperature  is  attained  at  an  altitude  of  4,000 
meters  in  the  atmosphere  when  the  temperature  at  the  earth's  surface 
is  4-12  C,  so  that  we  may  conclude  that  these  great  waves  of  pressure 
move  with  the  velocity  of  sound.  The  amplitude  of  this  wave  for  Euro- 
pean stations  was  1.3  millimeters,  but  it  was  almost  twice  as  great, 
namely  2.5,  at  the  island  of  South  Georgia.  [Z.  0.  O.  M.y  xix,  p.  431, 
and  Nature,  xxx,  p.  135.) 

407.  General  J.  T.  Walker,  of  the  India  Geological  Survey,  gives  the 
rojsults  of  observations  of  the  earthquake  ocean  wave.  (JTattcr^,  xyty, 
p.  376.) 
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HI.— MiSOBLL ANEOUS  EELAl  IONS,     (a)  PERIODICITY  AND  SUN-SPOTS  j 

(6)  Hypsometry;    (c)  Biology;    Botany;    (d)  Glaciers,  and 

CLIMATES  OF  OEOLOGHCAL  EPOCHS. 

408.  A.  Belikoff  and  M.  Eykatscheff,  from  a  study  of  the  anemograph 
records  at  St.  Petersburg,  conclude  that  although  one  year's  record  is 
scarcely  sufficient  to  demonstrate  the  ebb  and  flow  of  the  atmospheric 
tide,  yet  there  are  indications  of  a  north  and  south  movement  during 
the  lunar  day  having  one  maximum  and  one  miplmum,  and  an  east  and 
west  movement  having  two  maxima  and  minima,  and  therefore  similar 
to  the  ocean  tide.    (D.  M.  Z.,  i,  p.  373.) 

409.  E.  Leyst  has  investigated  the  possible  influence  of  the  moon 
upon  the  velocity  of  the  wind  as  shown  by  the  study  of  the  St.  Peters- 
burg records  for  1878.  He  finds  a  slightly  greater  velocity  for  the  lower 
culmination  of  the  moon  as  compared  with  the  upper  culmination,  and 
again  a  slightly  greater  velocity  for  the  six  hours  after  the  upper  cul- 
mination or  the  lower  as  compared  with  the  six  hours  before ;  he  finds 
the  influence  of  the  moon  on  the  velocity  more  regular  and  sometimes 
greater  than  that  of  the  sun.  [Nothing  is  said  as  to  the  probable  error 
of  the  mean  values  as  used  by  him,  and  his  results  are  certainly  very 
anomalous.]    {Z.  0.  G.  M.^  xix,  p.  142.) 

410.  Mr.  B.  Stewart  and  W.  L.  Carpenter  communicate  to  the  Eoyal 
Society  a  report  on  diurnal  temperature  ranges  at  Toronto  and  Kew, 
compared  with  apparent  inequalities  of  short  period  in  sun-spot  areas. 
They  find  that  periods  of  24  and  26  days  in  the  sun-spot  and  tempera- 
ture coincide ;  the  solar  maximum  occurs  eight  or  nine  days  after  the 
Toronto  maximum,  and  the  Kew  maximum  seven  days  after  the  Toronto 
and  one  or  two  before  the  solar.  [If  the  phenomena  occur  in  the  order 
Toronto-Kew-solar,  then  the  causal  connection  seems  very  indefinite.] 
(Nature^  xxx,  p.  119.) 

411.  Charles  Chambers,  of  Bombay,  has  investigated  the  relation  be- 
tween sun-spots  and  variations  of  the  daily  range  of  atmospheric  tem- 
peratui'e;  he  finds  the  maxima  of  variation  in  daily  amplitude  agreeing 
with  the  minima  of  sun-spots.  By  the  same  method  he  finds  also  vari- 
ations parallel  with  the  phases  of  the  moon. 

He  has  also  compared  the  daily  variations  of  magnetic  declination 
with  the  sun-spots  and  the  moon's  phases,  and  finds  an  agreement  be- 
tween them.  He  also  finds  a  very  large  periodicity  in  declination  coin- 
cident with  the  revolution  of  the  planet  Mercury  about  the  Sun.  In 
most  cases  the  amplitude  of  the  above  parallel  variations  seems  too 
small  to  be  real,  but  in  the  case  of  Mercury  the  amplitude  is  quite 
large-    {Z.  0.  G.  if.,  xix,  p.  226.) 

412.  J.  Liznar  states  that  while  the  variation  of  the  declination  of  the 
magnetic  needle  with  sun-spots  has  been  recognized  for  some  time,  yet 
so  far  as  he  knows,  the  other  magnetic  elements  have  not  been  com- 
pared^ he  therefore  compares  the  horizontal  intensity,  the  vertical  in- 
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teDsity,  total  intensity,  and  dip  at  St.  Petersburg  with  the  sun-spots 
and  shows  that  all  have  a  parallelism.    (Z.  0.  0>  M.j  xix,  p.  415.) 

413.  Prof.  W.  Vorster  has  investigated  the  periodical  changes  in  the 
azimuth  and  level  of  the  fundamental  bed  of  masonry  established  in  the 
Berlin  Observatory  for  the  support  of  the  meridian  instruments.  He 
concludes  from  the  study  of  42  years  of  observations  as  follows : 

1.  Keither  the  permanent  nor  the  periodical  changes  show  any  de- 
pendence on  the  water  or  moisture  in  the  earth. 

2.  Those  movements  that  are  certainly  separated  from  small  move 
ments  in  the  instrument  itself  and  are  plainly  to  be  considered  as 
movements  of  the  whole  pier,  go  through  a  distinct  annual  and  an  11- 
year  period,  and  both  have  a  thermal  character. 

3.  The  thermal  effect  corresponds  to  a  rise  of  temperature  or  solar 
radiation  at  the  tim^  of  the  sun-spot  maxima. 

4.  These  observations  have  a  general  interest,  and  not  purely  locaL 
Professor  Forster  shows  that  they  depend  not  on  local  temperatures  of 
the  air,  but  on  the  intensity  of  solar  radiation  of  which  the  disturbance 
of  the  pier  is  a  sort  of  summation.  He  has  therefore  lately  sunk  three 
thermometers  into  his  pier  in  order  to  understand  better  its  internal 
temperature. 

414.  [If  we  couple  Forster's  investigation  with  that  of  Dr.  B.  A. 
Gould  into  similar  motions  throughout  the  world,  we  should  conclude 
that  these  changes  take  place  not  in  the  pier  but  in  the  ground  on 
which  the  observatory  stands ;  but  this  seems  impossible  in  the  case 
of  Berlin,  where  the  observatory  is  surrounded  by  trees  and  buildings. 
The  fact  that  greater  solar  heat  is  radiated  at  times  of  sun-spot  maxi- 
mum was  clearly  shown  by  the  present  writer's  study  of  temperatures 
observed  on  the  Hohenx)eissenberg.    {Amer.  Jour.  /Set.,  1869.)] 

416.  A  similar  investigation  on  the  movements  of  the  pillars  of  the 
observatory  at  Neuchatel,  1859  to  1881,  has  been  made  by  Hirsch  and 
Faye,  showing  the  same  periodical  and  irregular  variations  as  at  Ber- 
lin.   (Nature,  xxvm,  p.  216.) 

416.  Prof.  Paul  Eeis  has  made  an  exhaustive  study  of  the  high  and 
low  waters  of  the  Ehiue  in  connection  with  the  question  of  a  possible 
sun-spot  periodicity.  With  regard  to  the  floods  he  finds  maxima  agree- 
ing with  the  principal  maxima  of  sun-spots  as  given  by  Wolf's  relative 
numbers,  and  concludes  that  there  is  very  nearly  a  period  of  110  years, 
which  is  twice  Fritz's  55-year  period,  and  ten  times  Wolfs  sun-spot 
period,  and  which,  therefore,  would  be  111  years.  This  conclusion, 
based  upon  observations  since  1705,  is  confirmed  by  the  records  of  high 
waters  running  back  as  £a»r  as  the  year  14  B.  O.  He,  of  course,  main- 
tains that  the  cause  of  the  overflows  is  cosmic  or  extra-terrestrial. 
Dividing  his  high  waters  into  four  classes,  he  finds  that  the  prediction 
of  a  high  water  of  the  first  class  can  be  made  with  greater  certainty 
than  a  weather  prediction.    (Z.  0.  O.  M.y  xvni,  p.  261.) 

417.  lieut  V.  d.  Groeben,  of  the  Engineer  Corps  in  BerliUi  endeavom 

Digitized  by  VjOOQ IC 


METEOKOLOGY.  389 

to  elucidate  the  connection  between  the  sun-spots  and  rainfall  by  a 
study  of  the  hydraulics  and  physics  of  the  Mississippi  Eiver,  a»  given 
in  the  work  of  Humphreys  and  Abbot,  together  with  more  recent  data, 
and  offers  the  following  conclusions :  From  the  observed  discharge  of 
the  Mississippi  since  1819  there  follows  neither  a  confirmation  nor  a 
refutal  of  Meldrum's  law,  according  to  which  there  should  be  heavier 
rainfall  at  the.  time  of  the  sun-spot  maxima  and  slight  rainfall  at  the 
time  of  the  minima.    On  the  other  hand,  from  the  magnitude  and  ir- 
regularity of  the  variations  in  the  discharge  compared  with  the  period- 
ical influence  which  in  favorable  cases  should  have  been  expected, 
according  to  MeTdrum's  law,  we  may  safely  conclude  that  in  the  Missis- 
sippi watershed  influences  of  this  regular  form  are  completely  obscured 
by  the  incomparably  greater  effect  of  apparently  irregular  variations 
of  wind  and  weather.    If,  however,  this  is  our  result  for  the  Mississippi 
in  spite  of  the  magnitude  of  the  area  represented  by  it  and  in  spite  of  the 
relative  simplicity  in  the  form  of  the  North  American  continent,  then  it 
follows  that  a  compensation  of  the  disturbing  influences  by  the  accumu- 
lation of  a  larger  number  of  observations  from  all  parts  of  the  earth  is  in 
general  not  probable  and  that  it  is  therefore  to  be  recommended  that 
the  further  investigation  of  the  subject  be  based  not  uppn  an  empirical 
accumulation  of  observations  but  rather  upon  a  more  careful,  intelligent 
selection.    In  this  selection  the  principal  circumstances  to  be  attended 
to  are  as  follows:  A  constant  direction  of  the  wind  through  a  whole 
year  or  at  least  during  the  greater  part  of  the  year;  when  possible,  such 
a  position  of  the  area  of  observation  that  this  wind  shall  be  from  the 
ocean;  the  greatest  imaginable  simplicity  of  topographic  contour.    If 
from  the  observations  that  have  so  far  been  discussed  we  separate  those 
that  correspond  to  this  point  of  view,  then  from  them  almost  without 
exception  can  be  deduced  a  confirmation  of  Meldrum's  law. 

If  we  go  still  further  and  inquire  into  the  possible  reason  of  the  paral- 
lelism between  sun-spot  frequency  and  precipitation,  or,  what  is  almost 
the  same,  between  sun-spot  activity  and  radiation  of  solar  heat,  it  would 
then  appear  as  if  a  comparison  of  sun-spot  phenomena  with  the  period- 
ical geyser  eruptions  would  give  not  only  a  credible  answer  to  this  ques- 
tion, but  also  would  be  proper  to  give  information  on  many  other  prob- 
lematic phenomena  observed  on  the  sun-spots.  According  to  the  results 
of  these  comparisons  the  sun  spots  are  nothing  else  than  the  external 
evidences  of  the  peculiar  process  of  cooling  on  the  sun,  which  goes  on 
in  such  a  way  that  hot  masses  periodically  come  from  the  interior  to  the 
surface,  and  in  this  way  the  loss  of  heat  caused  by  radiation  must  from 
time  to  time  be  always  renewed;  and  in  this  way  these  comparisons  ac- 
quire still  another  special  interest,  for  they  appear  to  present  a  solution 
of  the  problem  of  the  conservation  of  solar  energy  that  leaves  nothing 
to  be  desired  in  the  way  of  simplicity,  of  course  with  the  important  res- 
ervation that  this  conservation  of  energy  can  only  be  a  temporary  state 
of  transition.    (Z.  0.  0.  M.,  xix,  p.  1.) 
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418.  Prof.  William  Perrel  has  investigated  the  effect  of  uprising  cur- 
rents upon  the  atmospheric  pressure  both  in  his  original  memoir  of  1857 
and  in  his  later  enlargement  of  the  same  published  as  Meteorological 
Eesearches  by  the  United  States  Coast  and  Geodetic  Survey.  In  the 
third  part  of  these  Eesearches  he  gives  a  hypsometric  formula  in  which 
the  terms  dependingon  the  movements  of  the  atmosphere  areintroduced, 
but,  as  he  himself  shows,  these  can  only  be  appreciable  in  most  extreme 
cases.  In  other  respects,  however,  his  formula  also  represents  our  latest 
knowledge  on  the  subject  of  the  attraction  of  the  earth  and  the  effect 
of  atmospheric  moisture.    {Z.  0.  O.  M.,  xix,  p.  466.) 

419.  [The  formula  given  by  Upton  in  his  method  of  reducing  the  ba- 
rometer to  sea-level  (Ann.  Rep.  Chief  Signal  Officer,  1882)  introduces 
some  new  values  of  numerical  coefficients  which,  if  combined  with  the 
improvements  made  by  Ferrel,  give  us  a  formula  more  painfully  exact 
than  that  of  Rtihlmann,  but  the  practical  value  of  these  in  ordinary  hyp- 
sometary  is,  of  course,  limited  by  the  accuracy  with  which  we  can  ascer- 
tain the  true  average  temperature  of  the  air.] 

,  420.  Paul  Schreiber  has  published  the  second  edition  of  his  Hand- 
Book  of  Barometric  Hypsometry.  This  work  has  been  for  some  years 
by  far  the  best  general  guide  to  those  who  wish  to  derive  the  best  re- 
sults attainable  by  the  use  of  the  mercurial  or  aneroid  barometer.  The 
author  neglects  certain  refinements  relative  to  the  effect  of  aqueous 
vapor,  but  for  general  use  his  work  is  highly  to  be  recommended.  Of 
course,  those  having  a  large  number  of  stations  at  their  disposal  may 
prefer  to  work  out  special  methods,  as  has  been  done  by  Mr.  G.  K.  Gil- 
bert for  the  use  of  the  United  States  Geological  Survey,  but  it  is  not 
yet  certain  that  they  will  obtain  results  of  much  greater  accuracy. 

421.  E.  Hult  has  discussed  the  mass  of  phsenologic^  observations 
accumulated  for  the  last  10  years  in  Sweden.  One  hundred  and  fifty- 
seven  stations  have  afforded  about  150,000  observations.  The  previous 
labors  of  the  French  botanist,  Adamson,  had  shown  that  the  develop- 
ment of  the  buds  is  determined  by  the  sum  of  the  daily  mean  tempera- 
tures since  the  beginning  of  the  year.  Boussingault  had,  however, 
shown  that  the  temperature  during  the  i)eriod  of  rest  from  growth  need 
not  be  taken  into  consideration,  and  that  the  length  of  the  growing 
period  is  therefore  inversely  proportional  to  its  mean  temperature. 
Linsser  concluded  that  the  sums  of  the  temperatures  above  zero  which 
are  necessary  to  effect  development  of  a  plant  at  any  two  localities  are 
in  direct  ratio  to  the  sums  of  all  temperatures  at  both  stations  above 
zero.  J.  Sachs,  the  ablest  botanical  physiologist  of  the  present  time, 
has  studied  the  subject  from  an  entirely  different  side.  He  has  by  di- 
rect experiment  with  different  plants  determined  the  influence  of  tem- 
perature on  the  development  and  growth,  and  found  that  for  each  ar- 
rangement of  external  conditions  about  any  plant  there  is  a  minimum, 
a  best,  and  a  maximum  temperature.  That  is  to  say,  a  certain  amount 
of  heat  is  necessary,  namely,  the  temperature  minimum ;  an  increase  of 
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temperature  accelerates  the  development  up  to  a  certain  limit,  whicli  is 
the  best  temperature ;  every  increase  above  this  retards  the  develop- 
ment up  to  a  certain  limit,  which  is  the  maximum  possible,  beyond  which 
the  growth  of  the  plant  must  cease. 

The  results  attained  by  Hult  do  not  entirely  agree  with  any  of  the 
preceding.  He  finds  that  the  precipitation  in  Sweden  is  nowhere  so 
slight  that  vegetation  is  regularly  restricted,  nowhere  so  great  that 
the  blossoming  or  leafing  is  disturbed,  but  the  ripening  of  the  fruit 
occars  at  the  season  of  greatest  rainfall,  and  this  stage  of  plant  growth 
is  afiected  by  the  rain.  The  blossoming  of  any  plant  throughout  the 
whole  of  Sweden  occurs  at  the  same  temperature,  but  when  we  pass  to 
Lapland  and  Jempland,  the  very  rapid  progress  of  the  spring  tempera- 
ture cannot  be  followed  by  the  plant,  and  the  blossoming  occurs  subse- 
quent to  the  occurrence  of  the  normal  temperature.  (Z.  0.  G.M.,  xix, 
p.  139.) 

422.  A.  Spamer  communicates  the  following  conclusions  as  to  the  de- 
pendence of  the  growth  of  wood  upon  meteorological  factors : 

1.  Temperature  and  precipitation  are  the  meteorological  phenomena 
that  affect  the  process  of  the  formation  of  wood. 

2.  Of  these  two  variable  quantities  during  the  principal  period  of 
growth,  the  rainfall  diminishes  the  formation  of  wood  while  the  heat 
increases  it. 

3.  The  principal  period  of  wood  growth  is  from  July  to  October,  at 
least  for  the  plants  which  are  very  sensitive  to  frost. 

4.  The  rainfall  seems  to  influence  growth  more  than  the  temperature. 
[Excess  of  rain  diminishes  growth  more  than  excess  of  temperature  in- 
creases it.J 

6.  The  growth  of  different  plants  is  not  affected  in  the  same  degree 
by  the  rain ;  some  are  affected  more  by  rain  and  others  by  the  tem- 
perature. 

6.  In  many  periods  only  one  of  these  factors  appear  to  exert  any  in- 
fluence, the  other  being  inactive. 

7.  Possibly  this  anomaly  may  be  explained  by  observations  of  the 
duration  of  insolation. 

8.  The  increase  of  carbonaceous  compounds  goes  parallel  with  the  in- 
crease in  the  inorganic  constituents  of  the  wood. 

9.  The  aqueous  component  of  the  wood  diminishes  when  the  carbon- 
aceous increases. 

10.  The  so-called  ripe  wood  [the  heartwood]  differs  from  that  which 
is  less  ripe  by  a  greater  amount  of  ashes  and  carbon.  {Z,  0.  O.  M.^ 
XIX,  p.  93.) 

423.  M.  Bergmans,  of  Flushing,  has  studied  the  difference  between 
Bea  and  continental  climates  as  shown  by  the  vegetation,  especially  by 
a  study  of  the  plants  ordinarily  cultivated  in  the  temperate  zone.  He 
finds  that  the  difference  in  vegetation  is  due  not  to  the  difference  in 
viean  temperature  but  to  the  difference  in  the  amount  of  sunshine ;  clear 
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skies  and  fall  sunshine  means  high  midday  temperature  and  low  tem- 
peratures or  frosts  at  night  time ',  high  temperatures  in  the  summer  and 
low  temperatures  in  the  winter.  These  extreme  variations  in  tempera, 
ture  decide  whether  any  given  plant  can  thrive  or  not.  The  actual  de- 
velopment of  the  plant  depends  upon  the  action  of  sunlight.  {Naturej 
XXX,  p.  392.) 

424.  W.  O.  Atwater  offers  experiments  to  show  that  certain  plants 
grown  under  natural  conditions  do  directly  assimilate  the  atmospheric 
nitrogen. 

425.  [Although  the  amount  of  this  assimilation  is  not  at  present  sufGi- 
cient  to  be  of  any  iinportance  to  meteorology,  yet  the  establishment  of 
this  fact,  which  has  been  controverted  by  so  many  eminent  chemists, 
would  be  of  importance  in  studying  the  climates  of  past  geological 
epochs,  when  other  plants  and  other  gases  were  present.]  {Nature^  xxx, 
p.  653.) 

426.  C.  Ferrari  has  published  in  the  Agricultural  Annals  for  1883  a 
comparison  for  Italy  between  the  statistics  of  harvests  and  the  meteor- 
ological phenomena.  He  deduces  a  number  of  practical  rules,  such  as 
the  more  rain  we  have  in  summer  the  greater  the  harvest  of  corn ;  but 
for  wheat,  rye,  and  other  grains  great  rain  frequency  is  injurious,  and 
the  harvest  is  greater  as  the  temperature  is  higher  and  the  cloudiness 
less 

427.  Prof.  H.  Qoffmann,  communicating  the  result  of  the  most  recent 
observations  on  the  thermal  constant  of  vegetation,  compares  the  fig- 
ures for  a  number  of  plants  for  XJpsala  and  Giessen,  and  concludes  that 
the  results  agree  quite  as  closely  as  can  be  expected,  showing  that 'there 
is  no  change  in  the  constant  depending  on  latitude  or  climate.  (i>.  M. 
Z,  I,  p.  407.) 

428.  General  Strachey  has  endeavored  to  establish  a  simple  method 
of  computing  the  quantity  of  heat  received  at  any  place  and  proper  to 
use  as  a  standard  for  comparison  with  the  progress  of  vegetation,  liec- 
ognizing  the  fact  that  it  is  not  the  absolute  temperature  that  should  be 
summed  up  from  day  to  day  for  this  purpose,  but  that  it  is  the  excess 
above  a  definite  minimum  and  that  below  this  minimum  active  vegeta- 
tive processes  are  not  possible.  General  Strachey  has  endeavored  to  es- 
tablish the  minimum  limit  and  to  devise  convenient  methods  for  sum- 
ming up  the  excess  above  it.  Numerical  tables  are  given  to  assist  the 
computation.  By  assuming  42°  F.  a  base  temperature,  it  results  that 
a  very  close  approximation  is  given  by  simply  subtracting  this  figure 
from  the  true  mean  temperature  on  each  pentade  and  summing  the  re- 
mainders.   {Z.  0,  G.  M,,  XIX,  p.  425.) 

429.  [In  studies  looking  to  the  prediction  of  hatching  of  "  locust '^ 
eggs  (see  Eeports  of  the  United  States  Entomological  Commission)  the 
present  writer  used  50^  F.  as  a  minimum  limit  for  the  development  of 
the  eggs.] 

4S0.  Dr.  A.  Frankel  gives  an  account  of  experiments  on  the  influence 
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of  rarefied  atmosphere  apon  the  animal  system.  He  conclades  that  the 
rarefaction  influeaces  the  metastasis  by  depriving  the  blood  and  the 
tissaes  of  some  of  their  necessary  oxygen,  and  that  this  want  of  oxygen 
entails  an  excessive  destruction  of  albumen,  the  constituents  of  which 
are  in  part  deposited  as  fat.    {Nature^  xxvn,  p.  191.) 

481.  S.  A.  Hill,  of  India,  has  investigated  the  connection  between 
statistics  of  death  and  crime  and  the  variations  of  the  weather  in  that 
conntry.  He  finds  that  a  mere  rise  of  temperature  has  comparatively 
little  effect  and  the  effect  of  varying  humidity  is  still  less,  while  the  va- 
riations of  diurnal  range  in  temperature  are  quite  appreciable.  The 
most  prevalent  fatal  diseases  are  the  malarial  fevers,  and  these  are 
doubtless  increased  by  the  rainfall,  so  that  dry  years  are  healthy  and 
wet  ones  unhealthy.  Crimes  of  violence  in  India  may  be  said  to  be 
proportional  in  frequency  to  the  tendency  to  prickly  heat;  that  excru- 
ciating condition  of  the  skin  induced  by  a  high  temperature  combined 
with  moisture.    (Ifature,  xxix,  p.  338.) 

432.  K.  Alcock  discusses  the  effect  of  climate  on  the  color  of  the  hu- 
man skin,  and  maintains  that  the  effect  of  great  sunshine  upon  the  pig- 
ment is  to  intensify  the  skin  color  and  cause  the  intense  blackness  of 
the  races  that  live  in  the  tropical  regions  where  the  chemical  power  is 
intense  for  a  vertical  sun.    {Nature^  xxx,  p.  401.) 

433.  The  glaciers  of  the  Straits  of  Magellan  are  described  by  W.  J.  L. 
Wharton  {Nature^  .xxx,  p.  177),  who  has  made  measures  upon  their 
dimensions  and  movements. 

434.  Prof.  F.  Simony,  in  a  study  of  the  glacial  formation  of  the  Karls- 
Icefield,'the  largest  glacier  in  the  Austrian  Alps,  finds  that  during  the 
last  thirty  years  a  steady  diminution  has  taken  place  in  the  average 
quantity  of  ice,  and  at  the  present  rate  only  twelve  or  fifteen  years  more 
will  be  required  to  bring  it  back  to  the  minimum  condition  which  local 
report  said  it  had  attained  some  three  hundred  years  ago.  It  would 
seem,  then,  proper  to  assume  that  long  prevailing  secular  changes  in 
climate  take  place  that  are  best  shown  by  such  phenomena  as  the 
glacier  changes  of  corresponding  long  periods.  (Z.  0.  (?.  3f.,  xix,  p. 
127.) 

436.  W.  E.  Browne  presented  to  the  Eoyal  Society  in  1882  a  very 
suggestive  paper  on  the  causes  of  glacial  motion,  which  however  seems 
not  to  have  been  printed  until  a  year  after,  and  which  should  be  read 
in  connection  with  the  following.    (Ufature^  xxviii,  p.  235.) 

436.  A.  Irving,  in  a  paper  on  the  mechanics  of  glaciers,  states  that 
there  is  as  yet  no  explanation  of  the  fact  that  the  movement  is  greater 
by  day  than  by  night  and  greater  in  the  summer  than  in  the  winter. 
This  he  attributes  to  the  fact  that  the  solar  rays  entering  into  the  inte- 
rior of  the  glacier  are  there  transformed  into  heat  and  melt  the  ice,  whose 
variations  have  thus  a  daily  and  annual  period.  (Nature^  xxvii,  p. 
553.) 

437.  Dr.  B.  von  Lendenfeld  has  made  a  survey  and  study  of  the  gla- 
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ciers  of  New  Zealand,  showing  that  the  present  £:lacier8  are  as  large 
and  extend  to  as  low  levels  as  those  in  Norway,  while  the  mean  temper- 
ature of  New  Zealand  is  11°  0.,  as  compared  with  3°  in  Norway.  The 
cause  of  this  glaciation  is  considered  to  be  the  greater  humidity  of  air 
and  more  copious  rain  and  snow  of  New  Zealand,  due  to  the  greater 
expanse  of  water  in  the  southern  hemisphere.  The  author  considers 
that  the  glacial  period  in  New  Zealand,  during  wliich  the  sounds  in  the 
southwest  coast  were  scooped  and  not  filled  up  with  dSbris  but  since 
which  time  the  present  small  rapidly  increasing  alluvial  deposits  have 
all  accumulated,  must  therefore  have  been  very  recent.  [A  greater 
expanse  of  water  in  the  northern  hemisphere  with  a  north  polar  conti- 
nent would  similarly  give  us  higher  temperatures  and  heavier,  gla- 
ciers.   X^^ature^  xxx,  p.  661.) 

4S8.  E.  Hill,  of  Cambridge,  England,  has  given  a  mathematical  in< 
vestigation  of  the  effect  of  fluctuations  of  solar  heat  and  terrestrial  ra- 
diation upon  terrestrial  temperatures,  and  especially  upon  the  glacial 
epoch.  He  shows  that  the  temperatures  of  the  continents  are  now  lower 
under  the  present  periodical  change  from  day  to  night  and  from  sum- 
mer to  winter  than  they  would  be  if  precisely  the  same  quantity  of  heat 
were  communicated  to  them  continuously  and  uniformly.  The  same  is 
also  shown  for  the  ocean  ;  periodical  changes  in  the  transmitted  heat 
increase  the  evaporation  but  diminish  the  radiation.  An  increase  in 
the  amplitudes  of  these  heat  variations  will  exaggerate  the  increase  or 
diminution  of  the  mean  values  of  evaporation,  &c.  An  iucrease  in  the 
eccentricity  of  the  earth's  orbit  exaggerates  these  amplitudes,  and  there- 
fore lowers  the  mean  annual  temperature  in  the  one  hemisphere  and  in- 
creases it  in  the  other,  also  increasing  the  evaporation  in  the  one  hemi- 
sphere and  diminishing  it  in  the  other.  Increased  evaporation  may 
increase  the  snowfall.  This  is,  therefore,  possibly  appreciable  in  con- 
nection with  the  glacial  epoch  as  discussed  by  Hill  in  the  Geological 
Magazine,  November,  1881.    (Z.  0.  O.  M.^  xix,  p.  260.) 

439.  W.  F.  Stanley  maintains  the  improbability  of  the  theory  that 
former  glacial  periods  in  the  northern  hemisphere  were  due  to  eccen- 
tricity of  the  earth's  orbit  and  to  its  winter  perihelion.  He  quotes  Fer- 
rel  and  Hann  to  show  that  the  mean  temperature  of  the  southern  hem- 
isphere is  now  equal  to  if  not  higher  than  the  northern,  although  the 
northern  is  the  most  glaciated,  so  that,  whatever  may  be  the  relative  po- 
sition of  the  earth's  orbit  and  axis,  it  could  have  no  more  influence  than 
now  prevails.  He  explains  glaciation  as  a  local  phenomenon,  dependent 
upon  the  distribution  of  land  and  water  and  attending  changes  in  aerial 
and  oceanic  currents.    {Nature,  xxx,  p.  526.) 

440.  A.  Blytt,  by  the  study  of  the  distribution  of  the  plants  of  Scan- 
dinavia at  the  present  time  and  at  the  time  of  the  formation  of  the  peat- 
bogs, concludes  that  since  the  glacial  epoch  the  climate  has  experienced 
periodical  changes,  in  that  dry  continental  periods  have  inteiehauged 
with  moist  insular  climates.    These  periodical  climatic  chau;;es  he  traces 
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back  to  periodic  variations  in  the  temperature  of  the  sea.  He  concludes 
that  when  the  winter  agrees  with  the  earth's  aphelion  the  currents  will 
probably  increase,  and  when  the  winter  agrees  with  the  perihelion  the 
currents  will  slightly  diminish ;  therefore  at  present  northwestern  Eu- 
rope is  enjoying  relatively  gentle  rains  and  a  large  difference  between 
the  winter  and  summer  temperatures,  which  conditions  will  be  reversed 
in  about  10,000  years  with  the  change  in  x)osition  of  the  earth's  axis. 
In  other  regions  than  Europe  the  effect  of  this  change  maybe  different. 
Thus  the  eastern  part  of  North  America  will,  with  winter  in  the  aphel- 
ion, have  stronger  northwest  winds,  and  therefore  a  more  severe  climatCi; 
the  same  for  Eastern  Asia,  while  the  western  coast  of  North  America 
will  be  affected  like  Europe.  But  such  changes  must  also  affect  other 
portions  of  the  ocean  and  of  the  world,  causing  periodic  changes  in  the 
climate  over  the  whole  earth's  surface:    {Z.  0.  G,  Jlf.,  xix,  p.  413.) 

441.  Dr.  Penck,  of  Munich,  in  some  remarks  on  the  glacial  epoch,  says 
a  numerical  expression  for  the  difference  between  the  climate  of  the 
glacial  epoch  and  that  immediately  before  and  after  it  is  found  by  a 
comparison  of  the  limit  of  perpetual  snow  for  that  and  the  present 
epoch.  This  limit  was  at  that  time  decidedly  lower  than  the  present, 
namely,  at  450N.  latitude  1,300  meters  lower,  and  at  26^  N.  latitude,  1,000 
lower.  In  the  southern  hemisphere  the  probable  depression  of  the 
snow  limit  at  30^  S.  was  1,000  meters,  and  at  45^  S.  at  least  800  meters 
lower  than  now.  During  the  glacial  epoch  the  region  of  perpetual  snow 
in  the  northern  hemisphere  was  lower  than  it  is  to-day  in  the  southern,  ' 
and  in  the  southern  it  was  much  lower  than  now.  An  interchange  of 
the  climatic  relations  of  the  north  and  south  hemispheres  would  not  of 
itself  produce  a  glacial  epoch.  The  remarkable  agreement  between  the 
intensity  of  the  present  glaciation  and  that  of  the  glacial  epoch  justifies 
the  assumption  that  the  latter  occurred  under  general  external  relations 
such  as  now  prevail;  in  fact,  it  can  be  proven  that  the  glacial  epoch 
occurred  during  the  present  arrangement  of  land  and  water,  and  not 
with  a  lower  but  rather  a  higher  elevation  of  the  land.  The  mass  of 
sea  water  that  was  at  that  time  on  the  land  in  the  shape  of  ice  was 
approximately  56,000,000  cubic  kilometers.  A  characteristic  of  the  gla- 
cial epoch,  the  recurrence  of  the  glaciation  as  recognized  in  northern 
Europe  and  America,  and  which  repetitions,  as  the  Alps  show,  were 
separated  by  epochs  of  mild  climate  whose  durations  were  greater  than 
the  time  that  has  now  elapsed  since  the  last  glaciation.  The  great  ex- 
tent of  the  glaciation  is  explained  by  no  other  theories  as  to  its  cause 
except  CroU's  theory  of  the  alternate  glaciation  of  both  hemispheres, 
and  the  theory  of  the  existence  of  a  sensible  cold  period  over  the  whole 
earth;  but  the  periodicity  of  glaciation  is  explained  only  by  Croll's 
theory,  so  that  this  is  the  most  probable,  although  great  difficulties 
stand  in  its  way.    (D.  M.  Z.,  i,  p.  473.) 
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Denza,  F.    II  Commodore  M.  F.  Manry  e  la  correspondenza  meteorologica  delle  Alpi 

e  degli  Apennini  italiabi.    Torino,  1884.    8vo. 
Istruzioni  per  le  osservazioni  meteorologicbe  e  per  1'  altimetria  barometrica.    Par- 
tes I,  II.    Torino,  1884.    8vo.    312,142  pp. 
Doering,  Oscar.    La  variabilidad  interdiurnade  la  temperatura  en  algunos  puntos  de 

la  Reptiblica  Argentina  y  de  America  del  Sur.    Cdrdoba,  Bol.  Acad.  Cien.,  vi, 

1884.    8vo.     156  pp. 
Ducbaussoy,  Ab.    £tude  climatologique  du  d^partement  du  Cber.    Bourges,  1884, 

8vo. 
Dnclarr,  S.    La  science  populaire.    Le  ciel  et  I'atmospb^re.    Limoges,  1884.    8vo. 

176  pp.    Ulnstrated. 
Dupouy,  Ed.    M^t^orologie  du  Soudan.    La  saison  s^cbe  an  fort  de  Rita.    Paris, 

18c4.    8vo. 
Ekholm,  N.      L'exp^dition  su^doise  an  Spitzberg,  1882-1883.     Upsala,  1884.    8vo. 

32+115  pp. 
Eliot,  Jobn.    Account  of  tbe  soutbwest  monsoon  storms  of  26tb  June  to  4tb  July  and 

lOtb  to  15tb  November,  1883.    Calcutta,  1884.    8vo.    134  pp.    10  pi. 
Espma  y  Capo,  A.^  Apuntes  climatoldgicos  6  bydroldgicos  acerca  de  Panticosa.    (Pi- 

rineos  espafioles.)    Zaragoza,  1883.    4to.     104  pp. 
Ferrai,  Ciro.    Relazioni  tra  alcuni  element!  meteorici  ed i  prodotti  della campagna  in 

ItaUa  negli  anni  1875-79  e  1880-1882.     Roma,  1884.    8vo.    60  pp.     1  pi.     (From 

Annali  di  Agricoltnra,  1883.) 
Depressioni  e  anticicloni  e  relazione  delle  prime  colle  arie  di  pioggia.    Riassunto  di 

17  memorie  di  meteorologia  del  Prof.  E.  Loomis.    Roma,  1884.    8vo.     11  pi. 
Fiscber,  Adf.   L.    Die  Sounenflecken  und  die   Wetter-Beobacbtui^gen  seit  1.  Juli 

1883.    4  pt.    Erfurt,  1884.    8vo.    53  pp.    11  pi. 
Forel,  F.-A.    Essai  sur  la  temperature  des  glaciers.    Geneve,  1884.    8vo.    11  pp. 

(From  £cbo  des  Alpes,  xx,  1884.) 
Gfintber,  Siegmund.    Der  Einfluss  der  Himmelskorper  auf  Witterungsverbaltnisse. 

2.  Aufl.    Niimberg,  1884.    8vo.    69  pp. 
Guillemin,  A.    Le  mondepbysique;  tom.  v:  La  m^t^rc  logic.    Paris,  1884.    8vo.    Il- 
lustrated. 
Gnyot,  Arnold.    Tables,  meteorological  and  pbysical.    Edited  by  William  Libbey, 

Jr.    4  ed.    Wasbington,  1884.    8vo.    xxv+838  pp.    (Smitbsonian  Miscellaneous 

Collection  No.  538.) 
Hall,  M.    Montbly  weatber  report  for  tbe  year  1884.    Jamaica.    1884.    4to. 
Hamberg,  Alex.    Hydrografisk-Eemiska  laktta^elser  under  den  Sveuska  Expedi- 

tUmen  till  Gionland,  1883.    Stockbolm,  1884.    avo.    65  pp.    7  pi. 
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Hann,  J.    Einige  Resaltate  aus  Major  v.  Mehows  meteorologischen  Beobachtuiigen 

im  Innern  von  Angola.    Wien,  18a4.    8vo.    29  pp. 
Hann,  Julius.    Die  Erde  als  Weltkorper,  ihre  Atmosphare  und  Hydrosphare.    Prag 

uud  Leipzig,  1884.    8yo.    209  pp.     (See  Jelinek.) 
Hartl,  Heinrich.    Praktische  Anleitung  zum  Hohenmessen  mit  Qoicksilber-Barome- 

tern  and  mit  Aneroiden.    2.  And.    Wien,  1884.    8yo. 
^ellmann,  Georg.    (See  Berlin,  Kon.  Met.  Inst.) 

Hepites,  St.  C.    Seryicinlii  meteorologicti  in  Europa.    Bncnrescl,  1884.    4to.    164  pp. 
Herman,  Klein  und  Thome.     God's  glorious  creation,  or  the  mighty  marvels  of 

earth,  sea,  and  sky ;  the  earth's  place  in  the  universal  plan ;  wonders  of  the 

water,  wonders  of  the  land,  wonders  of  the  atmosphere.    Translated  from  the 

German  by  Winshull.    London,  1884.  8vo.    390  pp.    Illustrated. 
Hoffmann,  P.    Zur  Mechanik  der  Meeresstromungen  an  der  Oberflache  der  Oceane. 

Berlin,  1884.    8vo.    vi  +  99  pp. 
Holdioghausen,  Ed.    Die  Sonne  and  die  kosmische  Elektricitat.    Hilchenbach,  1884. 

8vo.    VI  +  ^64  pp. 
Houzean,  J.  C,  et  Bays-Ballot.     Observations  m^t^orologiques  faites  aux  stations 

Internationales  de  la  Belgique  et  des  Pays-Bas.    4«.  ann^e,  1880.     Bruxelles, 

1884.    4to.    58  pp. 
Jelinek,  Carl.    Anleitung  zur  Ausfiihrung  meteorologischer  Beobachtungen,  nebst 

einer  Sammlung  von  Hiilfstafeln,  neu  herausgegeben  and  umgearbeitet  von  Dr. 

J.  Hann.    Wien,  1884.    8vo.    2  pts.,  80, 105  pp. 
Jousset,  A.    Traits  de  Tacclimatement  et  de  racclimatation.    Paris,  1884.    8mo.    154 

pp.    16  pi. 
Kiessling,  J.    Nebelgliih-Apparat.    Hamburg,  1884.    4to.    8  pp.    (From  Hamb.-Al- 

tona,  Abh.  natnrw.  Ver.,  vin,  1884.) 
Klein,  H.  J.    Allgemeine  Witterungskunde.    Leipzig  und  Prag,  1884    12mo.    260  pp. 
Anleitung  zur  Vorausbestimmung  des  Wetters.   Auf  Grundlage  der  heutigen 

wissenschaftlichen  Meteorologie  and  eigener  Erfahrungen  dargestellt.    Leipzig, 

1884.    8vo.    100  pp. 
Wochenschrift  fiir  Astronomie,  Meteorologie  and  Geographie.  .  Koln,  1884.    8vo. 
(See  Herman.) 
Klossowskij,  A.    Zur  Lehre  von  der  elektrlschen  Energle  in  der  Atmosphare.    Die 

Gewitter  in  Russland.    (In  the  Russian  language. )    Odessa,  1884.    8vo.    116  pp. 

5  pi. 
Lancaster,  A.    La  pluie  en  Belgique.    Bruxelles,  1884.    12mo.     113  pp.    (From  Bru- 
xelles, Aunuaire,  1884.) 
Libbey,  William.    (See  Guyot,  Arnold.) 
Marriott,  W.    The  meteorological  record.    Monthly  results  of  observations  made  at 

the  stations  of  the  Royal  Meteorological  Society  (Quarterly).    London,  S.  A.    8vo. 
Mawley,  Edward.    The  weather  of  1883,  as  observed  in  the  neighborhood  of  London, 

and  compared  in  all  respects  with  that  of  an  average  year.    London  [1^84].    8vo. 

78  pp. 
Meucci,  F.    Rivista  agraria  meteorologica  dell'  anno  1883.    Firenze,  1884.    12mo. 

14  pp. 
Meyer,  L.    Die  Bewolkung  in  Wiirttemberg,  mit  Zugrundelegung  der  Beobachtungen 

von  1878~'82,  and  mit  besonderer  Berticksichtigung  meteorologischer  Gebiete. 

(Stuttgart,  1884.)    8vo.    81  pp. 
Millot,  C.    £tade  sur  les  orages  dans  le  d^partement  de  Meurthe-et-Moselle.    Nancy, 

1884.    20  pp. 
Mohn,  H.    Les  pb^nom^nes  de  Tatmosph^re.    Traits  illustr^  de  m^t^rologie  pratique 

traduit  par  Decaudin-Labesse,  pr€c^d^  d'une  introdnction  par  H.  de  Parville. 

Paris,  1884.    8vo.    472  pp.    24  ch. 
See  Christiania. 
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Montignjy  Cb.    De  rinfluence  de  V6t&t  de  Fatmosph^re  ear  rapparition  de  certains 
-xoolears  dans  la  scintillation  des  ^toiles,  an  point  de  vae  de  la  provision  du  temps. 
Bruxelles,  1884.    8vo.    (From  Bruxelles,  Acad.  Bull.,  vn,  1884,  304-311.) 

Mottez,  A.  B^flexions  ear  des  points  de  m^t^rologie.  Paris,  1884.  8vo.  (2  pam- 
phlets.) 

Neomayer,  Geo.  Bericht  ilber  die  Verhandlungen  des  intemationalen  meteorologi- 
schen  Comite's.  Yersammlnng  in  Kopenhagen,  vom  1.  bis  4.  Aug.  1882.  Ham- 
burg, 1884.    8vo.    102  pp. 

Palmieri,  L.  Die  atmosphariscbe  Elektricitat.  Deutsch  von  Discber.  Wien,  1884. 
8vo.    50  pp. 

Bamsey,  Alexander.  A  bibliography,  guide,  and  index  to  climate.  London,  1884. 
8vo.    449  pp.    Illustrated. 

Bagona,  D.  Sni  crepuscoli  rossi  delP  autunno  1883  e  delP  invemo  1883-^84.  Boma, 
1884.    4to.    39  pp. 

Biggenbacb,  Albert.  WitterungsUbersicht  des  Jahres  1883.  Basel,  1884.  8vo. 
(From  Naturf.  Gesell.  Verhandl.,  vn,  1884,  561-587.) 

Bditi,  Antonio,  col  Luigi  Pasqnalini.  Osservazioni  continue  della  elettricitli  atmos- 
ferica  istitute  a  Firenze.  Firenze,  1884.  10  pp.  5  pi.  (From  Firenze,  B.  1st. 
Studi,  1884.) 

Roper,  W.  Statistics  of  Lancaster  rainfall  and  other  local  meteorological  informa- 
tion, 1784  to  1883.    (Lancaster,  1884.)    8vo.    17  pp.    3  pi. 

Bosser,  W.  H.  Seamen's  guide  to  the  law  of  storms.  The  circular  theory  of  storms, 
and  its  modification,  as  due  to  the  incurvature  of  the  winds,  together  with  a  sum- 
mary of  the  results  of  recent  investigation  and  the  questions  for  masters  and 
mates.     London,  1884.    8vo.    28  pp.    Illustrated. 

Bussell,  H.  C.  Besults  of  rain  and  river  observations  made  in  New  South  Wales  dur- 
ing 1883.     [Sydney],  1884.    8vo.    27  pp. 

Bnsso,  E.  M.  Meteorologia  e  geografia  fisica  del  mare.  Napoli,  1884.  8vo.  591  pp. 
6  pi. 

Bykatche  w.  Note  sur  les  ondes  atmosph^riques  prodnites  par  I'^ruption  de  Erakatoa. 
St.-P^terBbourg,  1884.    8vo.    (From  Acad.  Sci.  Bull.,  1884.) 

Schio.    (See  Almerico  da  Schio.) 

Schmidt,  J.  F.  J.  Description  ph^nom^ne  physique.  M^t^orologie  et  phonologic. 
Ath^nes,  1884.    4to. 

Schuster,  Prof.    Observations  m6t^rologiques  faites  k  Metz  en  1880.    Metz,  1884.  . 
8vo.    34  pp. 

Scott,  Bobert  H.  Elementare  Meteorologie.  Aus  dem  Englisohen  Ubersetzt  von  W 
von  Freeden.    Leipzig,  1884.    8vo. 

Snow,  F.  H.  Monthly  weather  report,  1884.  Observations  taken  at  Lawrence, 
Kansas.    8vo.    Single  sheets. 

Strachey,  B.  On  the  computation  of  the  quantity  of  heat  in  excess  of  any  fixed  base 
temperature  received  at  any  place  during  the  course  of  the  year,  to  supply  a 
standard  for  comparison  with  the  progress  of  vegetation.  (London  Quart. 
Weather  Bept.,  1878,  Append,  ii,  20  pp.) 

Symons,  G.  J.    Distribution  of  rainfall  over  the  British  Isle  during  1883.    London, 
1883.    8vo.    194  pp. 
Monthly  meteorological  magazine,  vol.  xrx,  1884.    London,  S.  A.    8vo. 

Thorne.     (See  Herman.) 

Topfer,  H.  Untersuchungen  fiber  die  BegenverhaltnisseDeutschlands.  Gorlitz,  1884. 
8vo.    153  pp.    (From  Gorlitz,  Abhandl.  Naturf.  Gesell.,  1884.) 

Trembley,  J.  B.  Beports  and  statistics  of  the  meteorology  of  the  ^ity  of  Oakland, 
Cal.,  for  the  year  1882-'83.    Oakland,  Cal.,  1884.    12mo. 

Upton,  Winslow.  Beport  of  observations  made  on  the  expedition  to  Caroline  Island 
to  observe  the  total  solar  eclipse  of  May  6, 1883.  (Met.  obs.)  Washington,  1881 
4to.    64  pp.    7  pi.    (From  National  Acad.  Sci.,  Mem.  n.) 
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Weihranch,  Earl.    Meteorologische  BeobachtaDgen,  angestellt  iu  Dorpat  in  deu  Jah- 

ren  1877,  1878, 1880.    Jahrg.  xn,  xni.  xv.    3.  Band,  2.-5.  Hefte,  138  pp.,  25f^p., 

2  vole.    Dorpat,  1884.    8vo. 
Studien  zur  Mittelbildung  bei  der  relativen  Feuchtigkeit.    Moscow,  1884.    8va    47 

pp. 
Wojeikof,  Alexander.    (The  climates  of  the  globe,  particularly  of  Hassia.)    (St.  Po- 

tersbarg,  lb84.    8vo.    640  pp.)    (Russian  language.) 

ll,-^ Publications  of  inatituiiona. 

Adelaide  Observatory.  Meteorological  observations  made  at  the  Adelaide  Observa- 
tory and  other  places  in  South  Australia  and  the  northern  territory  during  the 
year  1881  under  the  direction  of  Charles  Todd.    Adelaide,  1884.    4to. 

Alabama  Weather  Service.    Reports,  Jan.,  Dec,  1884.    Montgomery,  1884.    8vo. 

Alessandria.  Specola  del  Seminario.  Osservazioni  meteorologiche  fatte  in  Alessan- 
dria.   Anno  XXIX,  1882.    Alessandria,  1884.    8vo.    33.  pp. 

Algiers.  [Service  m^t^orologique  du  Gouverhement  G^n^ral.  ]  Bulletin  m6t^orolo- 
gique.    ix«-x«,  1884,  Jan.  l.-Dec.  31.    sm.  fol.  sheets. 

Associazione  Meteorologica  Italiana.  Bollettino  decadico,  publicato  per  cura  dell'  Os- 
servatorio  Centra  ledel  collegio  Carlo  Alberto  jn  Moncalieri.  Anno  xui,  1884. 
Torino,  1884.  1.  8vo. 
Bollettino  mensuale,  publicato  per  cura  dell'  Osservatorie  centrale  del  real  Collegio 
Carlo  Alberto  in  Moncalieri.  Anno  1883-'84.  Serie  u.  Vol.  iv.  Moncalieri, 
1884.     sm.  fol. 

Batavia.  Observatorium.  Regenwaarneming«n*in  Nederlandsch  Indie,  1883.  Door 
J.  P.  van  der  Stok.    Batavia,  1884.    8vo.    xii-f  360  pp. 

Bengal  Meteorological  Office.  Table  of  rainfall  recorded  at  stations  in  Bengal.  1883. 
January-December,  and  annual  tables,    sm.  fol. 

Berlin.  Hanpstation  des  forstlichen  Versuchswesen  in  Preussen.  Jahresbericht  liber 
die  Beobachtnngs-Ergebnisseder  von  den  forstlichen  Versuchsanstalten  des  Konig  • 
reichs  Preussen,  des  Konigreichs  WUrttemberg,  des  Herzogthums  Braunschweig, 
der  thuriugischen  Staaten,  der  Reichslande  und  dem  Landesdirectorium  der  Pro- 
vinz  Hannover  eingerichteten  forstlich-meteorologischen  Stationen.  10.  Jahrg. 
1833.    Hrsg.  von  A.  Muttrich.    Berlin,  1884.    8vo. 

Berlin.  ICon.MeteorologischesInstitut.  Preussische  S^atistik.  lxxyui.  Ergebnisse 
der  meteorologischen  Beobachtungen  im  Jahre  1863.  Yon  Geo.  Hellmann.  Ber- 
lin, 1884.    4to.    xiv-fl58pp.    Ipl. 

Berlin.  Kon.  Statistisches  Bureau.  Witterung  nach  den  Beobachtungen  des  konig- 
lichen  meteorologischen  Instituts.  1883,  Jan.-Dec.  Statist.  Correspondenz.,  Jahrg. 
ix-x,  1883-'84. 

Brussels.     Observatoire  Royal: 
Bulletin  m^t^orologique.    1884,  Jan.  1-Deo.  31.    fol.  sheets. 
Annuaire.    lii,  1885.    Bruxelles,  1884.    32mo.    374  pp. 

Canada  Meteorological  Service.  Report  of  the  Meteorological  Service  of  the  Do- 
minion of  Canada  for  the  year  ending  December  31, 1882.  Charles  Carpmael, 
superintendent.    Ottawa,  1884.    xix-f  137  pp. 

Cape  of  Good  Hope.  Meteorological  Commission.  Report  for  the  year  1883.  Cape 
Town,  1884.    4to.    70  pp. 

Ceylon.    (See  Colombo. ) 

Christiania.    Norwegisches  meteorologisches  Institut. 
Jahrbuch,  1883.    Hrsg.  von  H.  Mohn.     Christiania,  1884.    4to.    V.    93+11  Pp« 

Colmbra.    Observatorio  Magnetico  e  Meteorologico. 
Ob6erva90es  meteorologicas,  1883.    Coimbra,  1884.    4to.    ix-|-136pp, 

Colombo.    Surveyor-General's  Office. 
Meteorology  of  Coylon,  1883.    [Columbc ,  1884.  ]     8vo, 
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Copenhagen.    Dansk  Meteorologisk  Institut. 
Bulletin  m^t^rologiqae  du  nord,  public  par  lea  Institnts  m^t6orologiques  de  Nor- 

v6ge,  de  Danemark  et  de  SaMe.  Ann^e  1884.     Copenhaguei  s.  a.    obi.  8vo. 
Sd^tntu^  des  travaux  de  I'exp^ition  polaire  danoise  Internationale,  snivi  d'an  som- 
mairo  des  observ^ations  m^t^orologiques  faites  pendant  la  derive  da  ^'D^jmplina  " 
dans  la  mer  de  Kara.    Copenhagen,  1884.    870.     41  pp.    2  maps. 
Dentsche  Seewarte.     Tagliche  synoptische  Wetterkarten  f&r  den  nordatlantischen 
Ozean  nnd  die  anliegenden  Theile  der  Eontinente.    Erstes  Qnartal  (Dez.  1880  bis 
Febr.  1881).    Copenhagen  nnd  Hamburg,  1884.    fol.    200  pp. 
Cordova.    Oficiua  Meteoroldgica. 
Analesde  la  Oficina  meteoroldgica  Argentina  por  su  director,  Beojamin  A.  Gould.  T., 
IV.     Buenos  Aires,  1884.    4to.    598  pp.    1  map. 
Deutsche  Seewarte.    (See  Hamburg.) 
Greneva.    Observatoire.    R^sam^  m6t€orologlque  de  Tannic  1883  pour  Geneve  et  le 

Grand  Saint-Bernard,  par  A.  Kammermann.    Geneve,  1884.    8yo.    44  pp. 
Greenwich  Royal  Observatory.    Magnetic  and  meteorological  observational  1882. 

Lflrndon,  1884.    4to.    XLVin+LXXXi  pp. 
Guatemala.    Institnto  Nacional  Central. 

Revista  del  Observatorio  meteoroldgico  i  1883.     [Guatemala,  1883.]   4to.    42  pp. 
Hamburg.    Deutsche  Seewarte. 
Taglicher  Wetterbericht.    ix.     Jahrg.,  1884.    Hamburg,    fol. 
Monatliche  Uebersicht  der  Witterung,  1884.    Jahrg.  ix.    Hamburg,  1884.    8vo. 
Meteorologische  Beobachtungen  in  Deutschland  fttr  1882.    Jahrg.  v.    Hamburg, 

1884.    4to.    226  pp. 
Aus  dem  Archiv  der  deutschen  Seewarte.     iv.  Jahrg.,  1881.     Hamburg,  1884. 

4to.    Charts. 
Vierter  Jahres-Bericht  Uber  die  Thatigkeit  der  deutschen  Seewarte  fUr  das  Jahr 

1881.    No.  1.    57+xxii  pp. 
Das  Atmospharikon.    £ine  Yorrichtung  zur  Erlauterung  der  bei  atmospharischen 

Erscheinungen  vorkommenden  AusdrUcke  nnd  Vorgange.    No.  3.    4  pp.    1  pi. 
(See  Copenhagen. ) 
Havana.    Colegio  de  Belen.    Observaciones  magn^ticas  y  meteoroldgicas.    Habana, 

1875.    Benito  Vifies,  director.    Habana,  1884.    4to.    58  pp.     13  pi. 
Helsingfors.    Soci^t^  des  Sciences  de  Finlande.    Observations  m^t^rologiques.    ix. 

ann^e,  1881.    Helsingfors,  1884.    8vo. 
niinois.    Department  of  Agriculture;    Monthly  weather  review,  1884.    Springfield, 

1884.    8vo. 
Calcutta.    Meteorological  Office : 
Report  on  the  administration  of  the  meteorological  department  of  the  Government 

of  India  in  1883-^84.     [Calcutta,  1884.]    4to. 
Report  on  the  meteorology  of  India  in  1882,  by  Henry  F.  Blanford,  meteorological 

reporter.    Calcutta,  1884.    4to.     154+298  pp.    8pL 
Registers  of  original  observations,  1884  (monthly).    4to. 
Daily  bulletin,  1884.    Large  sheets. 
Internationale  Polar-Commission: 
Mittheilungen.    v.  Heft.  Nos.  79-97.    St.  Petersburg,  1884.  1.  8vo.    pp.  161-214. 
No.  88.  Ekholm,  N.    L'exp^dition  sn^oise  an  Spitzberg,  1882-1883.    pp.  171-190. 
No.  89.  Paulsen,  Adam.    Snr  la  determination  des  angles  que  font  avec  le  m^ridien 
magn6tique  les  aiguilles  des  instruments  pour  mesurer  les  variations  dans  I'inten 
site  horizontale  et  verticale.    p.  191. 
No.  94.  Einige  Programm-Fragen  fiir  die  Conferenz  in  Wien  and  vorlaufige  Bemer- 

kungen  dazu.    pp.  197-202. 
No.  97.  Programm  der  Verhandlungeu  der  vierten  intemationalen  Polar-Conferenz 

in  Wien,  am  17.  April  1884.    pp.  203-214. 
VI.  Heft,  Nos.  9^110.    St.  Petersburg,  1884.   4to.    pp.  215-334.    lij^'^^^]^ 
S.  Mis.  33 26  °'^' ''^'  ^' K^OOglL 
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iDternationale  Polar-ComiDission— Continued. 
No.  98.  ProtokoUe  der  vierten  intematiooalen  Polar-Conferenz  zn  Wien,  17.-24.  April 

1884.    pp.  215-266.    BeilageA— D.    pp.  266-279. 
Nos.  99-102.    Bemerknngen  zom  Programm  der  intemationaleo  Polar-Conierenz. 

pp.  279-286. 
No.  107.  Niederlandiaohe  Polar-Expedition,  1882-1883.     Tabellarische  Uebersiclil 

der  meteorologischen  Beobachtnngen  in  dem  Eariiichen  Meere.    Oct.  1882-Jani 

1883.  pp.  292-303. 

No.  109.  Stok,  J.  Q.  van  der.  Nene  Methode  znr  BeBtimmong  der  periodischen  and 
aperiodischen  Aenderaogen  der  Elemente  des  ErdmagnetismuB.    pp.  305-321. 

No.  110.  Lemstrdnii  Selim.    Sur  lea  travanx  et  les  principanx  r^soltats  de  I'exp^di- 
tion  polaire  finlandaise  h  Sodankyla,  1883-^84.    pp.  321-3^4.    1  pi. 
Iowa  Weather  Service. 

Bulletin  for  January-December,  1884.    By  Dr..Gu8tayu8  Hinrichs,  director.    Iowa 
City,  1884,    12mo. 
Karlsruhe.    Centralbureau  fUr  Meteorologie  und  Hydrographie. 

Jahresbericht,  1883.    Karlesruhe,  1884.    4to.    77  pp.    6  pi. 

Beitrage  zur  Hydrographie  des  Grossberzogthums  Baden.    Karlsruhe,  1884.    4to. 
104  pp.    17  pi. 
Sael.    Ministerial-Kommission  zur  Untersuchung  der  deutschen  Meere.    Ergebnisse 
der  Beobachtungsstationen  an  den  deutschen  KtLsten  iiber  die  physikalischen 
Eigenschaften  der  Ostsee  und  Nordsee  und  die  Fischerei.    Jahrg.  1882.     Heft 
i-xu.    Berlin,  1884.    obi. 
Kraka  U.     K.  k.  Sternwarte.     Meteorologische   Beobachtungen.     1883,  January- 
December.    8yo  sheets. 
Lisbon.    Observatorio  do  lufiante  D.  Luiz..  Annaes  xx,  1882.    Lisboa,  1884.     4to. 
143  pp. 

Annaes.    Observances  dos  postos  meteorologicos  regundo  o  piano  adoptado  no  con- 
gresso  de  Vienna  d'Austria,  1882.    Lisboa,  1884.    4to.    131  pp. 
London.    Meteorological  Council : 

Official  No.  33.  The  quarterly  weather  report.  Parts  in,  iv.  July-September, 
October-December,  1876.  London,  1884.  4to.  35  pp.*  6  oh.,  23  pi. ;  38pp.,  6  ch., 
25  pi. 

No.  52.  The  quarterly  weather  report.  Part  i.  January-March,  1877  (with  ap- 
pendices). London,  1884.  4to.  48  pp.  6  oh.  5  pi.  Append,  i. — Scott,  R.  H. — 
On  the  diurnal  range  of  rainfall  at  the  seven  observatories  in  connection  with 
the  Meteorological  Office.  1871-'80.  22  pp.  5  pi.  Append,  u.— Shaw,  W.  N.— 
Report  on  evaporimeters.    8  pp.,  2  pi. 

No.  54.  Hourly  readings.  Parts  n,  in.  April-June,  July-September,  1882.  Lon- 
don, 1884.    4to.    127  pp.     126  pp. 

No.  55.  The  quarterly  report,  1878.  Appendices  and  plates.  London,  1884.  4to. 
[32]  pp.    73  pL 

No.  58.  Report  to  the  Royal  Society  for  the  year  ending  31st  of  March,  1883.  Lon- 
don, 1884.    8vo.    118  pp.    1  map. 

No.  59.  Sea  temperature  charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans.  London, 

1884.  fol. 

No.  61.  A  barometer  manual  for  the  use  of  seamen.   London,  1884.   8vo.   41pp.   2  pi. 
No.  G2.    The  monthly  weather  reports  of  the  Meteorological  Office  for  the  year 
1884.    London,  1884.    4to. 
London  Meteorological  Office.    Daily  weather  report,  1884,  January  1-December  31. 
2  vols.    s.  1.  e.  a.    fol. 
Weekly  weather  report.    Vol.  vn,  1884.    London,    s.  a.    L  8vo. 
Loudon  Meteorological  Society.    Memorandum  on  climatologlcal  observations  and 
their  relation  to  public  health.    [London,  1884.]    12mo.    8  pp. 
Quarterly  Journal.    (See  Periodicals.) 
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LoaiBiana  State  weather  service.    Beports,  January-December,  1884.    New  Orleans, 

1884.   8vo. 
Lyons.    Observatoire.    Aunales.    Par  Ch.  Audr^,  director.    Premiere  s^rie.    M^t^o- 

rologie.    I.    1878-^79-'80.    Lyons,  Paris,  1884.    4to.    126  pp.,  5  pi. 
Madras  Meteorological  Office.    Administration  report  of  the  meteorological  reporter 

to  the  government  of  Madras,  1883-1884.    Madras,  1884.     12mo.     19  pp. 
Madrid  Observatorio.    Restimen  de  las  observaciones  mefceorol6gicas  efectuadas  en  la 
peninsula  y  alganas  de  sus  islas  adjacentes,  durante  los  anos  del  mismo  nombre 
1876, 1877, 1879, 1880, 1882.    Madrid,  1883-1884.    8vo.    2  vols.    V4-578  pp. 
Magdeburg.   Verei  n  fiir  landwirthschaf tliche  Wetterkunde  in  Sacbsen.  Monatsschrifb 
fiir  praktische  Witterungskunde.    Hrsg.  von  Dr.  £.  Assmann.     ii.  Jahrg.    Mag- 
deburg, 1884.    12mo. 
Magdeburg.    Wetterwarte  der  Magdeburgischen  Zeitung.    Jahrbuch  der  moteoro- 
logiscben  Beobachtungen.      Station   i.  Ordnung.     Jahrg.   u,   1883.     Hrsg.  von 
R.  Assmann.    Magdeburg,  1884.    4to.    60  pp.  12  pi. 
Melbourne  Observatory : 
Results  of  observations,  by  R.  L.  J.  Ellery.     1884  (monthly).    Melbourne,  1884. 

8vo. 
Map  showing  rainfall  over  southeastern  Australia  and  Tasmania  for  1883.    Mel* 
bourne,  1884.    1  sheet. 
Milan.    R.  Osservatorio  astronomico  di  Brera.    Osservazioni  meteorologiche  esegnite 

nelP  anno  1833  col  riassunto  oomposto  suUe  medesime  da  E.  Pini.    8vo.    61  pp. 
Milan.    R.  Osservatorio  di  Brera.    Osservazioni  meteorologiche  orarie  ottenute  da 
strumenti  registratori  durante  1'  anno  1882.   Rilevate  e  calcolate  da  0.  Fornioui. 
Milano,  1884.    sm.  fol. 
Pabl.  No.  xvn.    Schiaparelli,  Pini,  und  Frisian!.    Gewitter  in  Oberitalien  im  Jahre 
1978.    Milano,  1884.    4to.    99  pp.  8  pi. 
Missouri  Weather  Service.    Monthly  weather  review,  1884.     St.  Louis.    8vo. 
Montpellier.    Commission  M^t^orologique.    Bulletin  m^t^orologique  du  d^partement 

de  TH^rault,  1883.    MontpeUier,  1884.    4to.    61  pp.,  14  pi. 
Montsonris.    Observatoire.    Annuaire  pour  Pan  1884.    M^t^orologie,  Agriculture,  Hy 

gi^ne.    Paris,  s.  a.    16mo. 
Munich.    E.  meteorologisohe  Central-Station.    Beobachtungen  der  meteorologischen 
Stationen  im  Eonigreich  Bay  em  unter  BerUcksichtigang  der  Gewittererschei- 
nungen  im  Eonigreich  Wtirtemberg.    Hrsg.    *    *    *    durch  W.  von  Bezold  und 
C.  Lang.    V.  Jahrg.,  1883.    MUnchen,  1884.    1.  4to.    Lvm.    207  pp.,  4  pi. 
Nancy.    Commission  M^t^orologique.    Observations  m^t^orologiqnes  de  la  Commis- 
sion de  Meurthe-et-Moselle,  1883.    [Nancy,  1884.]    4to.    50  pp.,  41  ch. 
Naples.    R.  Osservatorio  di  Capodimonte.    Riassunti  decadici  e  mensili  delle  osserva- 
zione  meteorologiche  nell'  anno  1883,  per  Faustino  Brioschi.    Naples,  1884.    4to. 
8  pp. 
Nebraska  Weather  Service.    Bulletin  January-December,  1884.    Crete,  1884.    8vo. 
New  England  Meteorological  Society.    Bulletin,  Nos.  1, 2,  November-December,  1884. 

Providence,  R.  I.    s.  a.    8vo. 
New  Jersey  Monthly  Weather  Review,  1884,    Newark,  N,  J.,  1884.    8vo. 
Ohio  Meteorological  Bureau : 
Report  for  the  month  of  January-[December],  1884.    Columbus,  1884.    8vo. 
Annual  report  for  the  year  ending  October  31,  1883.    By  T.  C.  Mendenhall^  director. 
Columbus,  1884.    8vo.     125  pp. 
Oviedo.    Estacion  Meteoroldgica.     Restimen  general  de  las  observaciones  heahas 
durante  el  a&o  de  1883.    Por  Luis  Gonzalez  Frades.    Oviedo,  1884.    8vo.    10  pp. 
Palermo.     R.  Osservatorio.      Bullettiuo   metecroiogico    agrario   mensile.     y,  1884. 
[Palermo,  1884.]    12mo. 
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Paris.    Bureau  Ceotral  M6t^rologiqQe  de  France.    Annales  pabli^ea  par  £.  Ma6cart 
Anu^  1882.    Parties  i,  m,  iv.    Paris,  1884.    4to. 
I. — Etudes  des  orages  en  I*>ance  ot  m6moires  divers,    xri  -f  99  pp.,  38  pL — Con- 

TEHTS: 

Temperatures  du  sol  et  de  Pair  observ^es  au  Museum  dliistoire  natorello 

pendant  I'annde  1882,  par  £.  et  H.  Becqnerel.    6  pp. 
£tude  sur  la  marcbe  des  ph^nom^nes  de  la  v^dtation  est  France  pendant  les 

ann^es  1880  et  1881,  par  Al&ed  Angot.    5  pp.,  14  pi. 
Observations  sur  les  migrations  des  oiseaux,  par  Alfred  Angot.    8  pp.,  2  pi. 
III.— Sur  le  regime  des  pluies  en  France  pendant  Pann^e  1882,  par  Tb.  Monreanx. 

300  pp.,  5  pi. 
IV.— M^t^rologie  g^n^rale.    134  pp.,  20  pL— Contents  : 

ObservatioDs  sur  la  temperature  de  la  mer  faites  pendant  le  cours  de  la  mis- 
sion de  Laponie,  par  G.  Poncbet.    pp.  1-24. 
Observations  m6teorologiques  faites  dans  les  postes  consulaires  fran^ais,  par 

L^on  Teisserenc  de  Bort    •    *    •    .    pp.  25-123,  19  pi. 
Sur  une  pluie  terrense  tomb^e  aux  lies  Canaries  le  21  f^vrier  1883.    Par  L^on 
Teisserenc  de  Bort    •    •    **    .    pp.  125-134,  1  pi, 
Paris.    Bureau  Central  M^tdorologique  de  France.    Rapports  du  comity  met^orolo- 
giqne  international.    Reunion  de  Copenbague,  1882.    Paris,  1884.    8vo.    147  pp. 
Paris.    Bureau  des  Longitudea    Aunuaire  pour  Van.  1884.    Paris,  32mo.    910  pp. 
Paris.    Service  Hydrom^trique  du  Bassin  de  la  Seine.    Resume  des  observations  cen- 

traUs^es,  1882.    Paris,  1884.    8vo. 
Paris.    Mauuel  bydrologique  du  Bassin  de  la  Seine,  par  A.  de  Pr^andeau.    Paris,  1884. 

4to.    117  pp.,  7  pi. 
Perpignan.    D^partement  des  Pyren^es-Orientales.    Bulletin  m6teorologique.    xu, 

1883.    Perpignan,  1884.    4to.    86  pp. 
Polar-Comraission.    {See  Internationale.) 

Prag.    E.  k.  Stemwarte.    Astronomiscbe,  magnetisobe  und  meteorologiscbe  Beobacb- 
tuDgen  im  Jabre  1883.    Hrsg.  von  L.  Weinek.    44.  Jabrg.    Prag,  xix-f  56  pp.,  1 
pi. 
Puebla.    Colegio  del  Sagrado  Corazon.    Observaciones  meteoroldgioas,  1883.    [Pue- 

bla],  1884.    obi.  4to, 
Radcliffe  Observatory.    Results,  1881.    Oxford,  1884.    8vo.    100  pp. 
Rome.    UfiQcio  Centrale  di  Meteorologia.    Bollettino  meteorologico.    Anno  vi,  1884. 
January  1-December  31.    1.  8vo.  sbeets. 
Revista  Meteorico-agraria.    Anno  v,  1884.    (Roma,  1884.)    1.8vo. 
Annali.    Serie  II,  Vol.  IV,  partes  I,  II,  III,  1882.    Roma,  1884.    4to.— Comtents  : 

I. 

Chistoni,  Ciro.    Modificazioue  delP  igrometro  ad  appannamento  e  osnno  sto- 

rico  di  questo  appareccbio.    pp.  19-32.,  1  pi. 
Ferrari,  Ciro.    Relazioni  tra  alcuni  element!  meteoric!  ed  i  prodott!  della 

campagna  in  Italia  negli  anni  1875-'79  e  1880-'82.    pp.  167-214,  1  pi. 
Gambara,  G.     Sul  clima  di  Como.    pp.  101-149,  1  pi. 
Lugli,  Anrelio.    Sulla  variazione  media  della  temperatura  in  Italia  con  la 

latitudine  ed  altezza.    pp.  47-75. 
Lugli,  Anrelio.    *Primi  risultati  statistic!  sui  presagi  del  tempo  falte  nelP 

Ufficio  Centrale  di  Meteorologia  in  Roma.    pp.  153-164. 
Marchi,  Luigi  de.    Ricercbe  suUa  teotia  matematica  del  venti.    pp.  79-97, 

Ipl. 
Pini,  E.    Tracciamento  ed  illustrazione  del  peroorso  di  alcuni  temporal!  regis^ 

trati  neir  anno  1878.    pp.  221-223.    (See,  also,  Sobiapai^Ui,  G.  V.) 

*Also  publisbed  separately* 
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fiftgona,  D.    Pioggia  a  differenti  altezze.    pp.  35-44. 

Schiaparelli,  C.  Y.,  ed  PIdI,  E.    Investigazioni  teoriche  sui  temporal!  osser- 

yati  neir  Italia  snperiore  durante  il  1878,  e  sulla  loro  dipendenza  dai 

movimenti  dell'  atmosfera  nell'  Europa  occidentale.    pp.  225-280,  &  pi. 
Semmola,  Engenio.    Snlla  variazione  annnale  di  temperatora  delle  acque  del 

gulfo  di  Napoli  con  un'  appendice  suUe  temperature  estreme  dinme  sell' 

ottobre  1879.    pp.  217-219. 

U. 

Osservazioni  meteorologiche  fatte  in  Italia  nel  1883,  ridotte  ed  ordinate  dalla 
sezione  del  compilatori  diretta  dal  P.  Bnsin.    589  + 148  pp. 

III. 

Taechini,  P.    Osservazioni  solari  dirette  e  spettroscopiclie  fatte  nel  1882  nel 

R.  Osservatorio  del  Collegio  Romano,    pp.  3-50,  2  pi, 
Taccbini,  P.    Snl  clima  di  Roma.    pp.  87-116,  2  pi. 

Tacchini,  P.,  ed  Millosevich,  E.    Osseryazioni  meteorologiche  dell'  osserva- 
torio del  Collegio  Romano  e  reviste  mensili  delP  anno  1882.    pp.  [  ]  ]-[  123 ] 
St.  Petersburg.    Physikalisches  Central-Obseryatorium.    Meteorologiscbes  Bulletin. 

1884,  Jan.  1-Dec.  31.    fol.  sheets.     (In  the  Russian  language  also.) 
San  Fernando.    Obseryatorio  de  Marina.    Anales.    Cecilio  Pujazon,  director.    Seccion 
2».    Observaciones  meteoroldgicas,  1883.    San  Fernando,  1884.    4to.    iv  + 134  pp. 
Santiago  de  Chile : 

Comision  Central  de  Meteorologla.    Anuario  de  la  Oficina  central  meteoroldgica  de 

Chile,    vn.     1875.    Santiago  de  Chile,  1884.    1.  8yo.  xiii+377  pp. 
Obseryatorio  Astrondmico.    Observaciones  meteroldjicas.    Job6  Ignacio  Yergara, 
director.    1873-1881.    Santiago  de  Chile,  1884.    8vo.,  xcv-f  266  pp.    25  pi. 
Singapore.    Straits  Settlements.    Meteorological  returns.    1883.    [Singapore,  1884.] 

8yo. 
Stockholm.    Eongl.  Yvenska  Yetenskaps-Akademien.    Meteorologiska  lakttagelser 
i  Sverige  utgifha  af  Eongl.  Svenska  Yetenskaps-Akademien,  anstalda  och  utar- 
betade  under  inseende  af  meteorologiska  Central-Anstalten.    viii.   1880.  Stock- 
holm, 1884.    1.  4to. 
Stockholm.     Meteorologiska     Central-Anstalt.     M^nadsofversigt   af  Yaderleken  i 
Sverige  till  Landtbrukets  tjenst  utgifven  under  meteorologiska  Central-Anstal- 
tens  inseende  af  H.  E.  Hamberg.    Tredje  lxgS.ngen,  1883.    Stockholm,  1884.   fol. 
Stonyhurst  College  Observatory.    Results  of ^  meteorological  and  magnetical  obser- 
vations, 1883.    By  S.  J.  Perry.    Roehampton,  1884.    12mo. 
Sydney  Observatory.    Results  of  rain  and  river  obser-vations  in  New  South  Wales  in 

1883.    By  H.  C.  Russel.    Sydney,  1884.    8vo. 
Tennessee.    Bureau  of  Agriculture.    Report  of  the  Tennessee  weather  service.    Janu- 
ary-December, 1884.    Nashville,  1884.    8vo. 
Tokio: 
Imperial  Meteorological  Observatory.    Tri-daily  weather  maps,  1884.    Tokio,  1884. 
4to.    Sheets.    [In  the  Japanese  language  also.] 
Toronto  Magnetical  Observatory.    General  meteorological  register  for  the  year  1883. 

8. 1.  e.  a.    8yo.    6  pp. 
United  States  Hydrographic  Office : 

Pilot  charts  of  the  North  Atlantic  Ocean,  1884.     Nos.  2-13.     Washington,  1884. 
1.  fol.  sheets. 
United  States  Naval  Observatory : 
Meteorological  observations,  1880.    Washington,  1884.    4to.     18  pp. 
Astronomical  and  meteorological  observations  made  during  the  year  1880.    Rear- 
Admiral  John  Rodgers,  U.  S.  N.,  Superintendent.     Washington,  1884.  4to.  Ixxix 
+211+38  pp.    5  pi. 
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tTnited  States  Signal  Service: 
War  Department  weather  map  (daily,  7  a.  m.)>  1884.   L  foL    sheets. 
Balletin  of  international  meteorological  observations,  taken  simultaneonsly  at  7  a. 
m. ,  Washington  time,  1883.    (Daily,  with  monthly,  summary. )    Washington,  1884. 
1.  8vo. 
Monthly  weatner  review,  1884.    Washington,  1884.    1.  4to.    charts. 
Annual  report  of  the  Chief  Signal  Officer,  1882-1883.    Washington,  1884.    8vo. 
v4-l,164pp.  68  charts. 
Professional  papers  of  the  Signal  Service : 
No.  VII. — Finley,  John  P.    Report  on  the  character  of  six  hundred  tornadoes.  (Re- 
vised edition.  ]    Washington,  1884.    4 to.    29  pp.    3  pi. 
No.  xiu.— Ferrell,  William.    Temperature  of  the  atmosphere  and  earth's  surface. 

Washington,  1884.    4to.    69  pp. 
No.  xiY. — Finley,  John  P.    Charts  of  relative  storm  frequency  for  a  portion  of  the 

northern  hemisphere.    Washington,  1884.    4to.    9  pp.   13  pi. 
No.  XV. — Langley,  S.  P.    Researches  on  solar  heat  and  its  absorption  by  the  earth's 
atmosphere.    Washington,  1884.    4to.    242  pp.    19  pi. 
Signal  Service  notes : 
No.  XII.— Finley,  J.  P.    The  special  characteristics  of  tornadoes.    Washington, 

1884.    8vo.    19  pp. 
No.  XIV. — ^Lamar,  W.  H.,  and  Ellis,  Frank  W.    Physical  observations  during  the 

Lady  Franklin  Bay  expedition,  1883.    Washington,  1884.    8vo.    62  pp.    13  pi. 
y  o.  XV.— Hazen,  H.  A.    Danger  lines  and  river  floods  of  1882.    Washington,  1884. 

8vo.    30  pp. 
No.  XYi. — Curtis,  G.  E.    The  effect  of  wind  currents  on  rainfall.    Washington, 

1884.    8vo.    11pp.    2  pi. 
No.  XVII. — Morrill,  Park.    A  first  report  upon  observations  of  atmosphere  elec- 
tricity at  Baltimore,  Md.    Washington,  1884.    8vo.     8  pp.    6  pi. 
ITpsala.    Observatoiro  M€t6orologiqne  de  rUniversit€.    Bulletin  mensuel,  par.  H.  H. 

Hildebrandsson.    XV,  1883.  Upsal,  18a3-'84.    4to.  74  pp. 
Utrecht.     Eon.  Nederlaudsch  Meteorologisch  Institnut.    Jaarboek  voor  1883.     35* 

jaarg.    Utrecht,  1884.    1.  8vo.    340  pp. 
Nederlandsch  meteorologisch  jaarboek  voor  1877.  26.  jaarg.    Tweede  deel.  Utrecht^ 

1884.    obi.  4to. 
Venice.    Osservatorio  di  Venezia.    Bollettino  meteorologico.  Compilato  dal  Massimi- 
lianoTono.    Anno  1883.  Venezia,  1884.    12mo.    58  pp. 
Annnario  Astro-Meteorologico.    iii.    1885.     Venezia,  1884.    16mo. 
Vienna.    E.  k.  Ceutral-Anstalt  fUr  Meteorologie  und  Erdmagnetismus.    Jahrbiicher. 
Jahrg.  XVIII,  1881,  Heft  iv.    Jahrg.  xix,  1882,  Hefte  i,iv.    Wien,  1884.    4to.    122 

pp.,  325  pp. 
Intemationaler  telegraphischer  Wetterbericht.    Jahrg.  viii,  1884,  Jan.  1-Deo.  31 

1.  4to  sheets. 
Beobachtungen,  1884,  Jan. -Dec.    8vo. 
Zi-ka-wei.    Observatoire  Magn^tique  et  M^t^orologique.    Bulletin  mensuel,  x,  1684. 

Zi-ka-wei,  1884.    sm.  fol. 
Zurich.    Schweizerische  meteorologische  Central-Anstalt.    Meteorologische  Beobach- 
tungen an  16  Stationen  der  Schweiz,  1884.    Ziirich,  1884.    4to  sheets. 

III. — Articles  in  periodicals. 

(Artioles  marked  *  are  alao  separately  pablished.) 

American  Journal  of  Science.    Principal  editors,  James  D.  and  Edward  S.  Dana. 
Third  series,  xxvii,  xxviii,  1884.    New  Haven,  1884.    8vo. 
Buysman.    The  difference  between  sea  and  continental  climate  with  regard  to 
vegetation,    zxvin,  1884.    pp.  354,  360. 
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American  Journal  of  Science — Continned. 
Datton,  O.E.   Theeffect  of  a  warmer  climate  npon  glaciers,    xxvii,  1884.   pp.  1-18. 
Hazen,  Henry  A.^  Tlie  eun  glows,    xxvii,  1884.    pp.  201-212. 
Hazen,  Henry  A.    Thermometer  exposure,    xxvii,  1884.    pp.  365-378. 
Hazen,  Henry  A.    Tornadoes,    xxviii,  1884.    pp.  181-189. 

Eeeler,  J.  E.    On  tlie  absorption  of  radiant  heat  by  carbon  dioxide,    xxvin,  1884. 
.    pp.  190-198. 
Langley,  S.  P.    On  the  amoant  of  the  atmospheric  absorption,    xxviii,  1884.    pp. 

16a-180. 
LoomlSi  Ellas.    Contributions  to  meteorology.     Twentieth  paper.    Reduction  of 

barometic  observations  to  sea  level,    xxxni,  1884.    -pp.  1-17, 81-93. 
American  Meteorological  Journal :  Edited  by  M.  W.  Harrington.    Vol.  i,  No.  1,  May, 

1884.    Detroit,  Mich.  s.a.      8vo. 
Bent,  Silas.     ^Meteorology  of  the  mountains  and  plains  of  North  America,  as  affect- 
ing the  cattle-growing  industries  of  the  United  States,    i,  1844-^85.    pp.  481-486. 
Clayton,  H.  H.    The  thunder-squalls  of  July  5  [1884].    i,  1884-^85.    pp.  263-272, 

355-359,471-473. 
Clayton,  H.  H.    A  lately  discovered  meteorological  cycle,    i,  1884-^85.    pp.  130-144. 
Davis,  W.  M.    The  winds  and  currents  of  the  equatorial  Atlantic,    i,  1884-'85.    pp. 

48-56. 
Davis,  W.  M.    The  relation  of  tornadoes  to  cyclones,    i,  1884-'d5.    pp.  121-127. 
Hazen,  H.  A.    Determination  of  air  temperature  and  humidity,   i,  1884-*85.   pp.  342- 

347,  395-402. 
Mendenhall,  T.  C.    Ohio  meteorological  bureau.    (Organization.)    i,  1884-^85.    pp. 

10-15. 
New  England  Meteorological  Society.     (Organization.)    i,  1884-*85.    pp.  300-305. 
Paul,  H.  M.     Barometric  waves  of  very  short  periods,    i,  1884-*85.    pp.  17-27. 
Annalen  der  Physik  undChemie.  Hrsg.  von  G.  Wiedemann.  Neue  Folge,  xxi.,  xxii., 

xxiii.  Bande,  1884.    Leipzig,  1884.     8vo. 
Fr61ich,0.    Messungen  der  Sonnenwarme.    xxi,  1884.pp.  1-31, 1  pi. 
Bontgon,  W.  C.    Neue  Versuche  tlber  die  Absorption  von  Warme  durch  Wasser- 

dampf.    XXIII,  1884.   pp.  1-49. 
Vogel,  H.  C.    Bemerkungen  zu  der  Abhandlung  des  Hrn.  Dr.  O.  Frolich  tiber  die 

Messung  der  Sonnenwarme.    xxi,  1884.    pp.  615-622. 
Annales  de  Chimie  et  d«  Physique.    N.  s.    Vols,  i,  ii,  iii,  1884.    Paris,  1884.   8vo. 
Bonssingault.     Sur  la  temperature  de  la  grdle.    i,  1884,  pp.  425-429. 
Nordenskiuld,  A.  E.     *  Sur  les  aurores  bor^ales  observ^es  pendant  Vhivemage  de  la 

V%a  au  d^troit  de  Behring  (1878-79).    i,  1884.    pp.  1-72. 
Perrotin  et  Thollou.    Note  sur  les  cr^puscules  extraordinaires  de  1883-1884.    i, 

1884.    pp.  433-449. 
Archives  des  Sciences  Physiques  et  Naturelles.    Troisi^me  p^riode,  tomes  xxi, 
XII,  1884.    Geneve,  1884.    8vo. 
Forel,  F.-A.     La  couronne  solaire  de  T^t^  de  1884.    xn,  1884.    pp.  173-184. 
Kammermann,  A.    *  B^sum^  m^t^orologique  de  I'ann^e  1883  pour  Geneve  et  le 

Grand  Saint-Bernard,    xn,  1884.    pp.  253-296. 
Tyndall,  John.    Sur  les  arcs-en-ciel.    xi,  1884.   pp.  575-^592. 
Archiv  der  deutschen  Seewarte.    {See  Hamburg.) 
Berlin.    Annalen  der  Hydrographie  und  maritimen  Meteorologie.     Organ  des  hy- 

drographischen  Amtes  und  der  deutschen  Seewarte.    xn.  Jahrg.,  1884.    Berlin, 

8.  a.    1.  8vo. 
Andries,  P.    Ueber  Gewitter-  und  Hagelbildung.    xn,  1884.    pp.  1-17,  65-72. 
Bebber,  J.  von.    Typische  Witterungs-Erscheinungen.    xn,  1884.    pp.  183-190. 
Ueber  einige  Ergebnisse  der  franzosischen  Stidpolar-Station  auf  Feuerland,  1882-*83. 

xn,  1884.    pp.  127-132. 
Die  allgemeine  Ergebnisse  der  danischen  intemationalen  Polar-Expedition  in  God- 

baab  und  der  Fahrt  der  "  Djjmphna,"  1882-^83.    xii,  1884.    pp.  242:^  254, 
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British  Association  for  the  Advancement  of  Science.    Report  for  1883.    London,  1884. 

8vo.    ixxx,  700  +  103  pp. 
British  Associaion.    Sixteen  th  report  of  the  committee  on  underground  temperature. 

1883.    pp.  45-49. 
)     Capron,  J.  Rand.    On  some  points  in  Lemstrom's  recent  auroral  experiments  in 

Lapland.     1883.    pp.  439-440. 
Soscoe,  H.  E.,  and  Stewart,  Balfour.    On  the  heat  of  the  sunshine  at  the  Eew  Ob- 
servatory, as  registered  by  Campbell's  method.    1883.    pp.  414-418. 
Ciel  et  Terre.    Bevue  populaire  d'astronomie,  de  m^t^orologie  et  de  physique  du  globe. 

5e  ann^,  188^.    Bruxelles,  1884.    8vo. 
Bergsman.    Les  climats  marins  et  les  climats  continentaux  au  point  de  vue  de  la 

v^g^tation.    v,  1884.    pp.  401-406. 
Danckelmann,  A.  Yon.   Leclimatdu  Congo,  v,  1884.  pp.  177-183.  211-218,261-867. 
Espiennes,  C.  d'.  Eecherches  sur  la  nature  et  la  cause  des  orages.    v,  1884.    pp. 

306-313. 
F.  C.    Les  vagues  atmosph^riques  provoqu^espar  I'^ruption  yolcanique  du  Kraka- 

toa.    IV,  1884.    pp.  505-508. 
Lagrange,  E.    La  variability  des  pluies  en  Belgique  suivant  la  sitaation  topogra- 

phique.    V,  1884.    pp.  321-327. 
Lancaster,  A.    L'hiver  de  1883-'84.    v,  1884.    pp.  25-29. 
Perry,  C.    La  borne  gnomom^t^rologique  de  I'^oole  militaire.     iv,  1884.     pp. 

483-496. 
Russell,  C.    Pent- on  provoquer  la  chute  de  la  pluie  f     v,  1884.    pp.  97-108. 
Fran^aise  Association  pour  I'Avancement  des  Sciences.     Compte  rendu  de  la 

12«  session.    Rouen,  1883.    Paris,  1884.    8vo.    1202  pp.,  13  pi. 
Bouvier.    £tude  m^t^rologique  sur  les  inondations  du  bassin  du  Rhdne  des  27-28 

octobre  1882.    xn,  1883.    pp.  406-411. 
Brito-Capello.    Temperature  du  sol  k  diverses  profondeurs  (Ik  Lisbonne).    zn,  1883. 

pp. 375-380. 
Hubert,  F.-F.    De  Torigine  et  de  la  nature  du  mistral,    zn,  1883.    393-^397. 
Hubert,  F.-F.    L'hiver  en  1879.    xn,  1883.     pp.  398-404. 
Bongerie,  P.  E.    I/an^mog^ne,  appareil  producteur  de  courants  semblables  aux 

courants  atmosphdriques.    xn,  1883.      pp.  373-375. 
Hamburg.    Meteorologische  Zeitschrift.    Hrsg.  von  der  deutschen  meteorologischen 

Gesellschaft.    Redigirt  von  Dr.  W.  Eoppen.    i.  Jahrg.,  1884.    Berlin,  s.  a.    1.  SrOk 
Bebber,  J.  von.    Die  Untersuchungen  von  Hoffmeyer  und  Teissereno  de  Bort  Hber 

Wintertypen  und  der  Winter  1883-'84.    i,  1884.    pp.  22-29;  70-78,  2  pi. 
Bebber,  J.  von.    Die  Untersuchungen  von  H.  H.  Hildebrandsson  fiber  die  Yerthei- 

lung  der  meteorologischen  Elemente  im  Umkreise  der  barometrischen  MaTimi^ 

und  Minima,    i,  1884.    pp.  111-116. 
Blanford,  Henry  F.    Bericht  liber  die  Yerwaltung  der  meteorologischen  Abthei- 

lung  der  Regierung  von  Indien  im  Jahre  1882-^83.    i,  1884.    pp.  199-215. 
Danckelmann,  Dr.  von.    Yorlauiiger  Bericht  liber  die  Ergebnisse  der  meteorologi- 
schen Beobachtungen  der  deutschen  Polarstationen.    i.  Royalbay  auf  SQdgeor- 

gien.    n.  Eingawa-Fjord  im  Camber! and- Golf,  Baffinsland.    i,  1884.    pp.144* 

155. 
Fness,  R.    Ueber  zwei  neue  Registrirapparate  far  Windgeschwindigkeit  und  Wind- 

richtung.    i,  1884.    pp.  356-362. 
Hamburg.    Deutsche  Seewarte.    Eine  rationelle  Methode  zur  PrUfung  der  Wetter- 

prognoeen.    I,  1884.    pp.  397-404. 
Jesse,  O.    Die  Hohe  der  Dunstschicht  dnrch  welche  die  merkwiirdigen  Damm^ 

riings-Erscheiuungen  der  letzten  Monate  hervorgerufen  worden  sind.    i,  1884. 

pp.  127-137. 
Eopi>en,  W.    Die  Warmezonen  der  Erde,  nach  der  Dauer  der  heissen,  gemassigten 

und  kalten  Zeit  und  nach  der  Wiikung  der  Wiirme  auf  die  organische  Welt  be- 

trachtet.    i,  1884.    pp.  215-226,  1  pi. 
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Koppen,  W.    Principien  der  Vertheilung  meteorologischer  Stationen.    i,  1884.    pp. 

437-443. 
Kremfier,  V.    Ueber  die  Veranderlichkeit  der  Niederschliige.    i,  1884.    pp.  93-110. 
Ley,  W.  Clement.    Ueber  die  Struktur  des  "  Cirro-filum,"  oder  der  fadenformigen 

Eiswolke.    i,  1884.    pp.  261-271. 
Moller,  M.    Untersuchung  ttber  die  Lufbtemperatur  und  Luftbewegung  in  einer 

Boe.    I,  1884.     pp.  230-243. 
Neamayer,  Georg.    Bericht  fiber  die  vnlkanischen  AnsbrUche  des  Jahres  1883  in 

ihrer  Wirkung  auf  die  Atmosphare.   i,  1884.    pp.  1-4, 49-65, 156-163, 181-189, 277- 

282,  311-319. 
Sprang,  A.     Die  tagliche  Periode  der  Richtung  des  Winds,    i,  1884.    pp.  15-22, 

65-70. 

Vettim,  Dr.    Experimentelle  Darstellung  von  Luftbewegungen  nnter  dem  Einflnsse 
von  Temperatar-Unterschieden  und   Rotations-Impulsen.    i,  1884.    pp.  227-230, 
and  271-276,  2  pi. 
Woeikof,  Alexander.    Elima  von  Ostsibirien.    i,  1884.    pp.  443-461. 
Zenker,  W.    Die  photographisohe  Beobachtangen  der  Wolken.    i,  1884.    pp.  4-11. 
Jonmal  de  Physique  Th^or^tique  et  Appliqu^e.    Public  par  E.  Bouty,  A.  Cornu,  E. 
Mascart  et  A.  Potier.    12«  s^rie.    m,  1884.    Paris,  1884.    8  vo. 
Crova,  A.    Sur  une  m^thode  de  graduation  des  bygrom^tres  h,  absorption,    ni,  1884. 

pp.  390-393. 
Diakonoff.    Nouveau  barom^tre  h  siphon,    in,  1884.    pp.  27-29. 
Jamin,J.    Sur  Thygrom^trie.    ni,  1884.     pp.  469-473. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Jonmal  of  Science. 
Conducted  by  Sir  R.  Kane,  Sir  W.  Thomson,  and  W.  Francis.    Vols,  xvii,  xviii, 
1884.    London,  s.  a.    8vo. 
Baily,  Walter.    On  an  integrating  anemometer,    xvii,  1884.    pp.  482-487.    2  pi. 
Langley,  S.P.    On  the  amount  of  the  atmospheric  absorption,    xviii,  1884.    pp. 

289-307. 
McLeod,  Herbert.    Preliminary  notice  pf  a  new  sunshine-recorder,    xvni,  1884.    pp. 

141, 142. 
Tyndall,  John.    On  rainbows.    xvii,1884.     pp.  61-64." 
Tyndall,  John.    Note  on  the  white  rainbow,    xvii,  1884.    pp.  148-150. 
London  Meteorological  Society.    Quarterly  Journal.    Vol.x.    London,  1884.    8vo. 
Abercromby,  Ralph.    On  the  explanation  of  certain  weather  prognostics,    x,  1884. 

pp.  26-44. 
Abercromby,  Ralph.    On  the  origin  and  course  of  the  squall  which  capsized  H  M. 

S.Eurydice,  March  24, 1878.    x,1884.    pp.  172-180. 
Abercromby,  Ralph.    On  the  physical  insignificance  of  concave  and  convex  baiu- 

graphic  or  thermographic  traces,    x,  1884     pp.  241-249. 
Archibald,  E.  Douglas.    The  height  of  the  neutral  plane  of  pressures  and  depth 

of  monsoon  currents  in  India,    x,  1884.   pp.  123-139. 
Ghaisher,  James.     Meteorology  of  England  during  the  quarter  ending  June  30, 

1884.    X,  1884.    July,  append.     16  pp. 
Harding,  C.    On  the  storm  which  crossed  the  British  Islands  between  September 

1  and  3,  1883,  and  its  track  over  the  North  Atlantic,    x,  1884.    pp.  7-25.    9  pi. 
London  Meteorological  Council.    Report  of  the  thermometer  screen  committee,    x, 

1884.    pp.  92-94. 
Marriott,  William.    The  great  storm  of  January  26,  1884.    x,  1884.    pp.  114-122. 
Harriott,  William.    Some  occasional  winds  and  their  influence  on  health,    x,  1884. 

pp.  290-294. 
Mawley.    Report  on  temperatures  in  two  different  patterns  of  Stevenson  screens. 

1884.    pp.  1-7. 
Pearson,  Alfred  Nay  lor.    Some  results  of  an  examination  of  the  barometric  varia- 
tioDB  in  western  India,    x.  1884.    pp.  219-236.    1  pL 
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Ruaaell,  F.  A.  RoUo.  The  snneets  and  sunrises  of  November  and  December,  1883, 
and  January,  1884.    x,  1884.     pp.  139-152. 

Scott,  Robert  H.    Brief  notes  on  the  history  of  thermometers,   x,  1884.    pp.  167-172. 

8cott,  Robert  H.  The  eqninoctial  gales.  Do  they  occur  in  the  British  Isles  f  x, 
1884.    pp.  236-240.    2  pi. 

Scott,  Robert.    Cnmnlative  temperature,    x,  1884.    pp.  297 -300. 

Stanley,  W.  F.  On  certain  effects  which  may  have  been  produced  in  the  atmos- 
phere by  floating  particles  of  volcanic  matter  from  the  eruption  of  Krakatoa  and 
Mount  St.  Augnstin.    x,  1884.  pp.  187-194. 

Tripe,  John  W.  On  some  relations  of  meteorological  phenomena  to  health,  x, 
1884.    pp.  276-281. 

Whipple,  6.  M.  Preliminary  inquiry  into  the  causes  of  the  variations  in  the  read- 
ings of  black-bulb  thermometer  in  vacuo,    x,  1884.    pp.  45-52. 

Whipple,  G.  M.    The  Helm  wind,    x,  1884.  pp.  267-275.    (Numerous  short  papers.) 

Whipple,  Q.M.  Meteorology  in  relation  to  health.  (A  discussion.)  x,  1884.  pp. 
275-289. 

London.  Proceedings  of  the  Royal  Society.  From  November- 15,  1883,  to  April  24, 
1884.    Vol.  XXXVI.    London,  1884.    8vo. 

Scott,  Robert  H.  Note  on  a  series  of  barometrical  disturbances  which  passed  over 
Europe  between  the  27th  and  the  31st  of  August,  1883.    xxxvi.  pp.  139-142.     1  pi 

Strachey,  R.    Note  on  R.  H.  Scott's  paper  '^  On  a  series  of  barometrical  disturb- 
ances which  passed  over  Europe  between  the  27th  and  the  3l8t  of  August,  1883." 
xxxvi.    pp.  143-151. 
Meteorologische  Zeitschrift.    (See  Hamburg.) 

Nature.    A  weekly  illustrated  Journal  of  science.    Vols,  xxix,  xxs,  xxxi,  1884.   Lon- 
don and  New  York,  1884.    i.  8vo. 

Archibald,  E.  Douglas.  An  account  of  some  preliminary  experiments  with  Biram's 
anemometers  attached  to  kite  springs  or  wires,    xxxi,  1884-'85.    pp.  66-68. 

Paulsen,  Adam.    On  the  heights  of  the  aurora  borealis.  xxix,  1883-^84.   pp.  337, 338. 

Ringwojd,  Alexander.    Red  sunsets.    xxx«i884.    pp.  301-304. 

Smith,  C.  Michie.  Observations  on  a  green  sun,  and  associated  phenomena,  xxx, 
1884.    pp.  347-349. 

Thompson,  James.     Whirlwinds  and  waterspouts,    xxx,  1884.    pp.  648, 649. 

Tromholt,  Sophus.    Measuring  the  aurora  borealis.    xxix,  1883-'84.    pp.  409-412. 
Nature,  La.    Journal  hebdomadaire  illustr^.    R6dacteur  en  chef,  G.  Tissandier.     12" 

ann^e,  1884.    1  et  2.    sem.    2  vols.    Paris,  s.  a.    1. 8vo. 

P'reres,  Richard.    Hygromfttre  enregistreur.    1884.    2.  sem.    p.  84. 

Lemstrom,  Selim.    L'dlectricit^  atmosph^rique.    1884.    2.  sem.    pp.  177-178. 

Plants,  Gaston.    La  foudre  globulaire.     1884.    2.  sem.    pp.  195-196. 

Plumandon.    Les  Eclairs.  Observations  m^t^orologiques.  1884.  2.  sem.  pp.  173-174. 

Tissandier,  Gaston.  Les  Incurs  cr^pusculaires,  et  la  coloration  du  ciel.  1884. 
1.  sem.    pp.  106-107, 181. 

Tissandier,  Gaston.    Observation  d'un  nnage  ^lectrique.    1884.    2.  sem.    p.  125. 

Tissandier,  Gaston.  L'observatoire  m^t^orologique  du  Mont-Ventonx.  1884.  2.  sem. 
pp.  385-386. 

Zurcher,  F.    Les  typhous.    Observations  de  P.  Dechevrens.    1884.    2.  sem.    pp. 
306-307. 
Naturforscher  (Der).    Hrsg.  von  Wilhelm  Sklarek.    xvn,  1884.   Berlin,  1884.    1.  8vo. 

Bly  tt,  A.  Ueber  die  periodischen  Aenderur  gen  in  der  Starke  der  Meersstromnngen. 
XVII,  1884.    pp.  253-254. 

Kiessling.  Die  Diffractionsfarben  in  ktinstlichen  Nebcin  nnd  die  Dammenmgs- 
Erscheinungen.    xvn,  1884.    pp.  397-402. 

Hoppe,  Edm.  Ueber  atmospharische  und  Gewitter-Elektricitat.  xvn,  1884.  pp. 
410-412. 

laebenow,  Carl.    Zur  Theorie  der  Gewitter.    xvn,  1884.    pp.  465-468. 


Digiti 


zed  by  Google 


METEOROLOGY.  411 

R5iitgen,-  W.  C.    Neue  Versuclie  tlber  die  Absorption  der  Warme  durch  Wasser- 

dampf.    xvn,  1884.    pp.29&-301. 
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OENEBAL. 


The  address  of  Lord  Bayleigh,  president  of  the  British  Association, 
at  the  Montreal  meeting,  reviewed  very  ably  the  recent  progress  of 
physical  science.    One  of  the  most  striking  advances  is  in  the  produc- 
tion and  application  of  electricity  upon  a  large  scale,  the  reaction  of 
which  upon  the  advancement  of  pure  science  has  been  most  salutary. 
The  electro-magnetic  rotation  of  the  polarized  ray,  which  Faraday  used 
the  most  refined  means  to  detect,  can  now  bo  produced  through  I8O0 ; 
the  question  of  magnetic  saturation,  in  the  hands  of  Joule  a  purely  sci- 
entific one,  is  now  a  fundamental  one  in  every  dynamo  machine.    The 
laws  of  alternating  currents  show  some  curious  modifications  by  induc- 
tion in  powerful  machines.     Suppose  an  electro-magnet  wound  with 
two  parallel  wires,  through  one  of  which  an  alternating  current  passes 
and  develops  a  certain  amount  of  heat  in  the  circuit.    If  now  the  sec- 
ond wire  receive  the  current,  it  would  at  first  be  supposed  that  the  heat 
effect  would  be  doubled.    In  fact,  however,  the  total  current,  since  it 
is  governed  by  the  self-induction  of  the  circuit,  would  not  be  increased 
at  all;  and  hence  the  heating  effect  would  be  actually  halved  in  the 
doubled  conductor.    On  the  question  of  electric  standards.  Lord  Eay- 
leigh  mentions  his  own  measurements  of  the  Clark  cell  as  1.435  theo- 
retical volts,  and  of  the  electro-chemical  equivalent  of  silver,  4.025 
grams  per  ampere-hour,  as  closely  according  with  that  of  Kohlrausch. 
'  Another  direction  of  marked  progress  is  in  thermo-dynamics.    Some 
confusion  has  arisen  in  consequence  of  applying  the  first  law  too  rigidly, 
unmodified  by  the  second.    The  latter  teaches  that  the  real  value  of 
heat  as  a  source  of  mechanical  power  depends  upon  the  temperature  of 
the  body  in  which  it  resides.    Every  change,  chemical,  thermal,  or  me- 
chanical, which  takes  place  or  can  take  place  in  nature  does  so  at  the 
cost  of  a  certain  amount  of  available  energy.    If,  therefore,  we  wish  to 
inquire  whether  or  not  a  proposed  transformation  can  take  place,  the 
question  to  be  considered  is  whether  its  occurrence  would  involve  dissi 
pation  of  energy.    If  not,  the  transformation  is  absolutely  excluded 
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The  fraction  of  the  total  energy  which  can  be  converted  into  work,  ac- 
cording to  the  second  law,  depends  on  the  difference  of  the  Initial  and 
final  temperatures*  In  optics,  Coma's  ingenious  application  of  Dop- 
pler's  principle  to  determine  whether  a  spectrum  line  is  solar  or  terres- 
trial in  origin  is  mentioned.  An  image  of  the  sun  is  thrown  on  the 
slit  of  the  spectroscope  and  caused  to  vibrate  two  or  three  times  a  sec- 
ond, so  that  the  light  entering  the  instrument  comes  alternately  from 
the  advancing  and  the  retreating  edge.  Since  the  line,  if  solar,  suffers 
in  this  way  alternate  displacements,  it  appears  to  tremble,  while  if  ter- 
restrial it  appears  fixed.  In  acoustics  the  curious  fact  is  stated  that 
while  when  a  pure  note,  such  as  that  of  a  tuning-fork,  is  sounded,  we 
cannot  tell  whether  the  sound  comes  to  us  from  in  front  or  from  behind, 
when  any  other  sort  of  sound  is  produced,  from  a  clap  of  the  hand  to 
the  clearest  vowel  sound,  the  discrimination  is  not  only  possible  bat 
easy  and  instinctive.  The  address  concludes  with  a  discussion  of  the 
importance  of  experimental  science  in  a  system  of  education.  {Naturey 
August,  1884,  XXX,  410-417.) 

As  president  of  the  mathematical  and  physical  section,  Sir  William 
Thomson  gave  an  address  entitled  "  Steps  toward  a  kinetic  theory  of 
matter,"  in  which,  after  giving  a  rSsum^  of  the  kinetic  theory  of  gases, 
and  discussing  especially  the  theory  of  the  repulsive  action  between 
molecules  in  collision,  he  takes  up  the  question  of  elasticity  and  shows 
that  any  ideal  system  of  material  particles  acting  on  one  another  mu- 
tually through  massless  connecting  springs,  may  be  perfectly  imitated 
in  a  model  consisting  of  rigid  links  jointed  together,  and  having  rapidly 
rotating  fly  wheels  pivoted  on  some  or  on  all  of  the  links.  He  figures 
two  systems,  each  consisting  of  two  hooked  rods,  connected  in  the  first 
to  an  elliptical  spring,  and  in  the  second  to  the  opposite  corners  of  a 
square  frame  loosely  articulated,  upon  each  of  the  sides  of  which,  as 
an  axis,  is  a  fly-wheel  or  gyrostat  in  rapid  rotation.  If  either  of  these 
systems  be  hung  up  by  the  hook  on  one  of  its  projecting  rods,  and  a 
weight  be  placed  on  the  hook  on  the  other  rod,  the  weight  when  first 
put  on  will  oscillate  up  and  down,  and  will  go  on  doing  so  forever  if  the 
system  be  absolutely  unfrictional.  Thus,  out  of  matter  possessing  ri- 
gidity, but  absolutely  devoid  of  elasticity,  a  perfect  model  of  a  spring 
has  been  made  in  the  form  of  a  spring-balance.  {Nature,  August,  1884, 
XXX,  417-421.) 

The  second  and  third  volumes  of  the  "  Travaux  et  M^moires  "  of  the 
Bureau  International  des  Poids  et  MesuresTiave  been  published  during: 
1883  and  1884,  the  first  volume  having  appeared  in  1881.  The  second 
volume  contains  papers  by  Dr.  Benoit  on  his  expansion  experiments, 
by  M.  Marek  on  the  methods  and  results  of  the  weighings  made  at  the 
bureau  from  1879  to  1881,  and  by  Dr.  Broch,  the  director,  on  the  ex- 
pansion of  mercurj'.  The  third  volume  contains  an  account  of  the  modes 
of  comparison  of  the  standards,  with  descriptions  of  the  apparatus  used 
and  a  complete  statemeut  of  the  observations  aud  the  motbo^s  of  tbeir 
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redaction ;  a  carefal  accoant  by  M.  Marek  of  the  excellent  normal  ba- 
rometer and  cathetometer  in  nse  at  the  bureaa,  and  a  description  of  the 
methods  of  calibrating  the  thermometers  used  during  the  weighings; 
and  illustrations  of  the  specific  gravity  apparatus,  and  of  the  method 
of  Stas  for  clearing  the  surfaces  of  metals  by  a  jet  of  alcohol  vapor. 
Besides  these  memoirs,  the  International  Committee  publishes  reports  • 
to  the  Governments  represented,  of  which  the  seventh  appeared  in  1884. 
Great  Britain  has  now  a  representative  on  this  committee.  {Nature^ 
April,  XXIX,  529 ;  October,  1884,  xxx,  612.  Science^  in,  305,  March, 
1884.) 

Herschel  has  given  a  short  method  of  converting  yards  into  meters, 
and  the  converse,  based  upon  the  ratio  of  the  meter  to  the  yard  ob- 
tained by  W.  A.  Eogers,  in  his  comparisons  of  the  ^'  m^tre  des  archives" 
with  the  standard  yard.  This  ratio,  which  is  39.37027 :  36,  agrees  with  the 
simpler  one,  35 :  32,  very  closely,  the  error  being  only  1  part  in  8,000.  Her- 
schel's  rule  is  as  follows :  To  convert  yards  into  meters,  subtract  one- 
tenth  and  add  one-seventh  of  that  tenth.  If  great  accuracy  be  required, 
add  one  one-hundred-and-thirtieth  of  that  seventh.  The  result  is  ac- 
curate to  the  sixth  decimal  place.  To  convert  meters  into  yards,  add 
one-tenth,  subtract  one-sixteenth  of  that  tenth,  two  one-hundredths  of 
that  sixteenth,  and  one- twentieth  of  that  two  one-hundredths.  The  error 
is  less  than  5  inches  in  the  kilometer,  or  less  than  2  decimeters  in  the 
mile.    {Nature^  Jiily?  1884,  xxx,  312.) 

Johnstone  Stouey  has  called  attention  to  the  fact  that  Clarke's  deter- 
mination of  the  yard  in  metrical  units  diiiers  from  Rater's  by  more  than 
the  difiference  between  Clarke's  and  the  simple  value  914.4  millimeters 
for  the  yard.  Hence  the  yard  may  be  assumed  to  have  this  value,  with 
an  error  of  less  than  a  fifth  metret  (10"*)  in  the  meter.  So  the  pound 
may  be  assumed  as  453,6  grams,  with  an  error  of  one-fourth  of  a  grain 
avoirdupois,  on  the  authority  of  Professor  IMlller;  and  the  gallon  may 
be  considered  as  4,544  cubic  centimeters,  with  an  error  of  less  than  one 
cubic  centimeter  in  10  liters.    (Nature^  January,  1884,  xxix,  278.) 

Rowland  has  proposed  to  construct  scales  with  his  ruling-engine,  which 
will  enable  the  physicist  at  any  time,  by  purely  optical  means,  and 
without  knowing  the  coefficient  of  expansion  of  the  metal  or  its  temper- 
ature, to  obtain  the  value  of  the  length  of  the  scale  in  terms  of  the  wave- 
length of  any  given  ray  of  light.  These  scales  are  simply  to  be  straight 
pieces  of  speculum  metal,  ruled  with  lines  just  like  an  ordinary  grating, 
except  that  the  length  of  the  lines  is  to  be  only  about  one  centimeter, 
every  one-hundredth  line  being  somewhat  longer  than  its  neighbors;  the 
whole  ruled  slip  is  to  be  one  decimeter  in  length.  From  the  manner  of 
ruling  it  will  be  easy  to  count  the  whole  number  of  lines  in  the  length 
of  the  strip,  and  then,  by  a  simple  use  of  the  scale  as  a  grating  in  a 
suitable  spectrometer,  the  whole  length  may  be  immediately  found  at 
any  tiijie,  in  terms  of  any  specified  wave-length  of  light.  {Science^  Sep- 
tember, 1884,  IT,  :i96;  Nat%(,re^  October,  1884,  XXX,  696.) 
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F.  J.  SoaitU  has  described  a  new  transmittiiig  dyDamometer  or  ergom« 
eter,  as  he  calls  it,  which  resembles  the  early  dynamometer  of  Morin 
in  haying  two  palleys,  the  angalar  advance  of  one  being  regulated  by 
a  spring.  In  the  Morin  instrnment,  however,  an  extended  piece  of  steel 
formed  the  spring;  and  in  the  modified  form  of  it  proposed  by  Ayrton 
and  Perry  spiral  springs  were  used.  In  the  latter  form  the  springs  are 
liable  to  fly  out  by  centrifhgal  force,  and,  moreover,  a  special  optical 
arrangement  is  required  for  reading  the  angular  advance.  In  Smith's 
ergometer  there  is  no  tendency  in  the  spring  to  fly,  and  the  tension  is 
read  directly  upon  a  dial.    {ITdturej  July,  1884,  xxx,  220.) 

Brackett  has  devised  a  dynamometer  especially  adapted  for  measur- 
iug  the  energy  expended  on  a  dynamo-machine.  The  machine  to  be 
tested  is  so  supported  that  it  can  turn  freely  through  a  small  arc  of  a 
circle,  the  center  of  which  is  in  the  armature  axis.  When  the  armature 
is  rotated,  the  circuit  being  closed,  a  mechanical  couple  is  set  up  be- 
tween this  armature  and  the  fleld  magnets,  which  tends  to  make  the 
latter  revolve  in  the  same  direction  as  the  armature.  The  value  of  this 
couple  is  ascertained  by  measuring  the  value  of  the  equal  and  opposite 
couple  required  to  maintain  equilibrium.  This  is  done  by  means  of  a 
lever-arm  fixed  to  the  machine  or  cradle,  provided  with  a  sliding  weight 
sufiicient  to  maintain  the  machine  at  zero.  The  length  of  the  lever- arm 
and  weight  being  known,  it  is  necessary  to  know  only  the  number  of 
revolutions  in  order  to  calculate  the  energy.  If  W  denote  the  weight, 
L  the  lever-arm,  and  n  the  number  of  revolutions  in  a  minute,  the  en- 
ergy expended  will  be  represented  by  27rLW».  {Am.  J.  8ci.j  January, 
1884,  III,  xxvn,  20.) 

Boltzmann,  by  means  of  Oarnot^s  principle  and  the  theory  of  proba- 
bilities, has  calculated  the  energy  developed  in  chemical  combination, 
considering  only  the  cases  where  the  substances  are  gaseous  both  before 
and  after  the  reaction,  and  where  the  diatomic  molecules  dissociate  into 
atoms  of  the  same  kind.  Assuming  that  the  heat  of  dissociation  is  in- 
dependent of  the  temperature,  the  formula  gives  as  the  number  of  ca- 
lories (gram-degrees)  required  for  the  dissociation  of  one  gram  of  nitro- 
gen tetroxide,  151.3 ',  and  of  iodine  vapor,  112.5.  {Ber.  Ah  WieUj  1884, 
184;  J:  Phy8.j  II,  m,  274,  June,  1884.) 

Sir  William  Thomson  described  at  Montreal  a  gyrostatic  balance  fbr 
measuring  the  vertical  component  of  the  earth's  rotation,  which  con- 
sisted of  a  gyrostat  supported  on  knife-edges  attached  to  its  containing- 
case,  with  their  line  perpendicular  to  the  axis  of  the  interior  fly- wheel, 
and  above  the  center  of  gravity  of  the  fly-wheel  and  frame- work,  by  an 
exceedingly  small  height  when  the  frame- work  is  held  with  the  axis  of 
the  fly-wheel  and  the  line  of  the  knife-edges  both  horizontal,  and  the 
knife-edges  downward  in  proper  position  for  performing  their  function. 
The  apparatus,  when  supported  on  its  knife-edges,  with  the  fly-wheel 
not  spinning,  may  be  dealt  with  as  the  beam  of  an  ordinary  balance. 
Let  now  the  frame- work  bear  two  small  knife-edges  or  knife-edged  holes, 
like  those  of  the  beam  of  an  ordinary  balance,  giving  bearing-points 
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for  weights  in  a  line  cutting  the  line  of  the  knife-edges  us  nearly  as 
possible,  and  of  course  approximately  perpendicular  to  this  line,  and, 
for  convenience  of  putting  on  and  off  weights,  hang,  as  in  an  ordinary  bal- 
ance, two  very  light  pans,  by  hooks,  on  these  edges,  in  the  usual  way. 
Now,  with  the  fly-wheel  not  running,  adjust,  by  weights  in  the  pans,  if 
necessary,  so  that  the  frame- work  rests  in  equilibrium  in  a  certain  marked 
position,  with  the  axis  of  rotation  inclined  slightly  to  the  horizontal,  in 
order  that  the  axis  of  the  fly-wheel,  whether  spinning  or  at  rest,  may 
always  slip  down  so  as  to  press  on  one  and  not  on  the  other  of  the  two 
end  plates  belonging  to  its  two  ends.  Kow  unhook  the  pans  and  take 
away  the  gyrostat  and  spin  it,  replace  it  on  its  knife-edges,  hang  on  the 
two  pans,  and  find  the  weight  required  to  balance  it  in  the  marked  posi- 
tion, with  the  fly-wheel  now  rotating  rapidly.  This  weight  gives  an 
accurate  measure  of  the  vertical  component  of  the  earth's  rotation. 
{Nature^  September,  1884,  xxx,  524.) 

Eespighi  has  made  a  series  of  experiments  at  the  Eoman  Observatory 
in  order  to  determine  the  intensity  of  gravity.  For  this  purpose  he 
used  a  pendulum  composed  of  a  sphere  of  lead  0.11698  meter  and  weigh- 
ing 9.43515  kilograms,  suspended  to  a  steel  wire  varying  in  length  in 
the  different  experiments  from  5  to  7.8  meters.  The  total  weight  of  the 
wire  and  the  other  accessories  was  only  ^h  of  *h®  weight  of  the  lead 
sphere.  A  correction  of  3.4"»"  was,  however,  necessary,  in  consequence 
of  the  rigidity  of  the  wire,  between  the  length  of  the  actual  pendulum 
and  that  of  the  equivalent  simple  pendulum.  The  oscillations  were 
determined  by  the  method  of  coincidences,  a  mercury  surface  being 
raised  at  the  proper  time  until  a  point  attached  to  the  pendulum  made 
contact  with  it  at  each  oscillation,  and  made  an  electro-chronographic 
record.  The  results  gave  for  the  value  of  the  seconds  pendulum 
0.9934891  meter,  and  for  the  value  of  g  9.805343  meters.  These  figures 
differ  by  only  the  j-^  part  of  their  value  from  those  calculated  by 
Biot— 0.9933380  and  9.803851.  {Atti  Ace.  Lincei,  III,  xn,  346 ;  J.  Phys.j 
February,  1884,  II,  m,  95.) 

Ad  article  by  Hall  upon  inertia  has  called  out  replies  from  Hastings, 
Mendenhall,  and  others.  Hastings  says  that  the  difficulty  in  the  correct 
use  of  the  word  arises  from  the  fact  that  it  has  been  used  in  two  perfectly 
legitimate  senses — one  qualitative,  the  other  quantitative.  In  the  qual- 
itative sense  it  simply  implies  the  truth  of  Newton's  first  law  of  motion; 
in  the  quantitative  sense  it  is  mass  and  nothing  else.  On  account  of 
this  ambiguity  all  careful  writers  and  teachers  have  long  since  practi- 
cally abandoned  it.    {SdencCj  iii,  482,  559,  April,  May,  1884.) 

MEGHANIOS. 

1.  Of  Solids. 

Bobbie  and  Hutcheson  have  described  an  apparatus  for  the  rapid  de- 
termination of  the  specific  gravity  of  solids,  founded  on  the  measure- 
ment of  the  volume  of  water  displaced.    It  consists  of  ^^^tube,  one 
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limb  of  which  is  about  5""  in  diameter  and  somewhat  longer  than  the 
other,  which  is  muclltarger,  and  closed  at  the  top  by  means  of  a  movable 
piece  of  tube  of  the  same  size,  carrying  a  stop-cock  and  attached  by  a 
mbber  band.  The  small  tube  is  graduated  into  cubic  centimeters  above 
a  point  on  the  same  level  as  one  of  several  lines  drawn  on  the  larger  tube. 
To  make  an  observation  the  tube  is  filled  up  with  water  to  one  of  these 
lines  and  the  substance  whose  specific  gravity  is  required  is  dropped  in 
the  larger  limb.  Of  course  if  it  sinks  it  displaces  its  own  volume  of 
water,  and  by  blowing  through  the  stop-cock  the  level  of  the  water  is 
depressed  below  the  original  mark.  It  is  then  allowed  to  rise  again 
slowly  until  the  surface  reaches  the  line  at  which  it  stood  before  the 
solid  wha  introduced.  By  reading  the  bulk  of  the  water  displaced  in 
the  smaller  tube,  which  may  be  done  with  much  accuracy,  and  by  di- 
viding the  weight  of  the  body  previously  ascertained  by  this  number, 
the  specific  gravity  is  obtained.    {PhU.  Mag.j  V,  xvn,  459,  June,  1884.) 

Belli  has  observed  that  if  two  glass  plates  be  made  to  adhere  by  ap- 
plying them  exactly  to  one  another,  and  are  then  left  so  that  gravity 
acts  upon  them,  they  always  separate,  no  matter  how  small  may  be  the 
weight  of  the  one  united  to  the  other  by  adhesion.  Obviously  molecular 
attraction  cannot  be  the  cause  of  this  phenomenon.  The  long  duration 
of  the  adhesion  arises  simply  from  the  slowness  with  which  air  pene- 
trates between  the  plates.  Stefan  has  come  to  the  same  conclusion 
from  a  mathematical  investigation.  {II  Ifuovo  CimentOy  xm,  34;  J. 
Phys.y  December,  1884,  II,  in,  652.) 

Turpi n  and  Warrington  have  repeated  Bottomley's  experiment  of  cut- 
ting through  a  block  of  ice  by  means  of  a  wire  having  weights  attached 
to  its  ends,  with  a  view  of  noting  the  effect  of  varying  conditions.  Bot- 
tomley  had  observed  that  string  would  not  cut  through  the  ice,  and  ex- 
plained the  fact  by  supposing  that  the  string  is  not  a  sufficiently  good 
conductor  to  relieve  itself  of  the  cold  in  front  and  pass  it  back  to  the 
water  behind.  To  test  the  effect  of  conductivity,  wires  of  silver,  copper, 
brass,  iron,  and  German  silver,  0.67™™  diameter,  were  employed,  each 
carrying  2.5  pounds.  The  results  show  that  the  time  increases  as  the 
conductivity  decreases.  In  a  second  experiment  the  wire  was  of  iron, 
and  was  loaded  in  the  first  case  with  5  pounds,  in  the  second  with  7^, 
and  in  the  third  with  12J  pounds.  It  was  found  that  the  time  taken 
was  approximately  inversely  proportional  to  the  load.  Pfaff's  experi- 
ment of  placing  a  tube  upright  on  a  block  of  ice,  pressing  it  down  by  a 
weighted  lever,  while  maintaining  it  at  0^  by  surrounding  it  with  snow, 
was  then  repeated,  using  tubes  of  copper,  brass,  lead,  and  glass,  each 
about  a  foot  long  and  of  three-eighths  inch  bore,  the  weight  beings 
2  pounds.  In  four  hours  the  copper  tube  had  penetrated  100™™,  the  brass 
tube  35"",  the  lead  tube  7"°  and  the  glass  tube  3"";  showing  con- 
clusively  that  when  the  temperature  is  not  lower  than  0^  C.  the  chief 
factor  is  the  lowering  of  the  freezing  point  by  pressure,  and  not  the  plas- 
ticity of  ice.    If  the  result  takes  place  below  0^,  as  Pfaff  states,  Che 

Digitized  by  VjOOQ IC 


PHYSICS.  439 

Explanation  is  not  easy  without  admitting  a  certain  amount  of  plasticity 
in  ice.    {Phil.  Mag.^  August,  1884,  V,  xvni,  120.) 

Krouchkoll  has  noticed  that  perfectly  clean  platinum  readily  amal- 
gamates with  mercury,  but  that  aluminum  and  iron  do  not.  On  at- 
tempting to  unite  mercury  with  a  scraped  surface  of  aluminum,  this 
metal  oxidizes  with  great  facility.  If,  however,  the  aluminum  be  made 
the  negative  electrode  in  acidulated  water,  this  metal  becomes  strongly 
charged  with  hydrogen  j  and  now  if  it  be  dipped  into  mercury  at  the 
bottom  of  the  vessel,  it  unites  with  it  instiantly.  On  exposure  to  the  air 
it  is  tarnished  at  once.  A  wire  of  iron  acts  in  the  same  way.  The  au- 
thor suggests  that  the  action  of  sodium  in  facilitating  amalgamation  is 
due  to  its  reducing  action.    {J.  Phys.^  March,  1884,  II,  in,  139.) 

2.  Of  Liquids. 

E.  Wiedemann  has  calculated,  from  certain  experiments  made  by  Ber- 
thelot,  that  the  force  necessary  to  separate  two  adjacent  layers  of  water 
cannot  be  less  than  55  atmospheres.  {J.  Phys.j  December,  1884,  II,  in, 
655.) 

Beinold  and  EUcker  have  continued  their  studies  on  liquid  films,  and 
have  observed  that  the  disturbing  action  of  the  electric  current,  previ- 
ously noticed,  is  due  to  the  transference  of  liquid  by  this  current  in  its 
own  direction,  thus  thinning  the  film,  or  the  reverse,  according  to  the  di- 
rection. By  forming  a  plane  film  between  two  horizontal  wires,  illumi- 
nating it  by  the  calcium  light  and  projecting  its  image  on  a  screen,  the 
authors  showed  the  motions  of  the  bands  of  color  in  the  direction  of  the 
current.    {Nature^  December,  1884,  xxxi,  186.) 

Schiif  has  determined  with  care  the  capillary  constant  of  a  large 
number  of  liquids  at  their  boiling  points.  For  this  purpose  he  used  two 
capillary  glass  tubes,  one  1.3°"  in  the  bore,  the  other  half  as  much,  cou: 
nected  so  as  to  form  the  legs  of  a  U  tube.  This  tube,  after  being  filled 
with  the  experimental  liquid,  is  hung  in  a  wider  vessel,  at  the  bottom  of 
which  a  little  of  the  liquid  is  kept  boiling.  From  the  difference  in  level 
of  the  liquid  in  these  two  connected  capillary  tubes,  as  measured  at  a 
temperature  which  must  be  very  nearly  the  boiling  point,  the  surface 
tension  at  th9»t  temperature  is  readily  deduced.  To  this  surface  ten- 
sion, in  milligrams  per  millimeter,  divided  by  the  relative  molecular 
weight  (and  multiplied  for  convenience  by  1,000),  Schiff  assigns  the 
symbol  N.  He  illustrates  its  significance  by  pointing  out  that  in  the 
case  of  a  capillary  elevation  against  a  vertical  wall  wetted  by  the  liquid, 
it  represents  the  number  of  molecules  raised  above  the  free  surface  per 
unit  length  of  the  wall.  The  results  obtained  show  that  not  only  is 
this  number  N  the  same  for  isomeric  substances,  but  that  it  is  often  the 
same  for  liquids  of  very  different  chemical  constitution,  and  that  it  is 
possible  to  replace  a  certain  number  of  atoms  of  one  kind  by  a  certain 
number  of  another  kind,  without  producing  in  the  value  of  N  an  alter- 
ation which  comes  within  the  limit  of  precise  observation.    In  these 
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replacements  0  =  2H,  O  =  3H,  asd  Gl  =  7H ;  so  that  firom  the  formala 
of  a  body  the  valae  of  N  can  be  deduced,  and  thns  the  surface  tension 
at  the  boiling  point  calculated.  (LUbi^s  Annalen^  March,  1884,  ccxxin, 
47;  Nature^  October,  1884,  xxx,  618.) 

Krouchkoll  has  observed  that  isolating  liquids,  such  as  carbon  disul- 
phide,  ether,  and  turpentine,  not  miscible  with  water,  acquire  a  conduc- 
tivity when  in  contact  with  this  liquid.  He  then  made  an  investiga- 
tion to  ascertain  whether  the  capillary  constant  at  the  surface  of  con- 
tact between  one  of  these  liquids  and  water  varied  under  the  action  of 
an  electromotive  force.  The  results  of  his  experiments  prove  that 
this  variation  actually  takes  place,  and  that  it  is  in  the  same  direction 
as  in  the  case  of  the  surface  of  separation  between  water  and  mercury. 
(J.  Phys.y  II,  m,  303,  July,  1884.) 

Wroblewski's  exi>eriments  on  the  direct  liquefaction  of  oxygen  by 
compression  gave  for  the  density  of  the  liquid  only  a  superior  limit,  given 
as  0.94.  By  observing  that  the  tension  of  oz^'gen  at  — 130<^  is  near  that 
of  carbon  dioxide  and  nitrogen  monoxide  at  0^,  knowing  that  the  den- 
sity of  liquid  00,  is  0.9471  and  of  KjO  is  0.9370,  the  author  has  calcu- 
lated the  density  of  liquid  oxygen  to  be  0.899.  This  agrees  well  with 
Gailletet  and  Hautefeuille's  results,  who  obtained,  by  compressing  a  mixt- 
ure of  7  volumes  of  CO,  and  1  of  O,  the  value  0.89  at  — 1^3^  C.  and300  at- 
mospheres pressure;  and  from  a  mixture  of  ^,0  and  O,  the  value  0.94 
at  — 230  and  300  atmosphereja.  The  value  0.899  also  agrees  with  the  press- 
ures observed  by  Pictet  in  his  experiments  on  the  compression  of  oxy- 
gen.   {Wied.  Ann.,  xx,  80;  J.  Phys.y  II,  in,  93,  February,  1885.) 

Bender  has  investigated  the  law  of  density  of  saline  solutions  by 
comparing  together  solutions  containing,  for  a  given  volume,  a  given 
number  of  equivalents  of  various  salts.  Using,  for  example,  chlorides, 
he  finds  that  the  difference  between  the  density  of  the  solution  of  any 
salt  whatever  and  that  of  a  solution  of  sal-ammoniac  is  proportional  to 
the  number  of  equivalents  contained  in  the  solution,  provided  always 
that  this  number  does  not  exceed  four.  The  law  extends  to  other  radi- 
cals besides  chlorine,  so  that  the  density  of  any  saline  solution  what- 
ever may  be  represented  by  the  formula — 

(?M=  (dfji)  NH4C1  +  ;i  (Wb  +  wis) 
in  which  jx  is  the  number  of  equivalents  of  the  salt  contained  in  the  so- 
lution and  m^  and  m.  the  moduli  of  the  metal  and  of  the  acid  radical. 
These  moduli  have  been  experimentally  determined  by  the  author,  and 
from  these  the  density  of  any  normal  solution  whatever  may  be  calcu- 
lated.   ( Wied.  Ann.,  xx,  560 ;  J.  Phys.,  May,  1884,  II,  m,  221.) 

Mendelejeff  has  communicated  to  the  Kussian  Chemical  Society  a 
paper  on  salt  solutions.  It  would  be  easy  to  prove,  he  says,  with  the 
data  of  Gerlach,  Marignac,  Cremers,  and  Schiff,  that  the  volume  of  a 
given  amount  of  a  salt  in  its  solutions  (of  a  molecule,  for  instance)  va- 
ries with  the  variations  of  temperature  and  the  degree  of  concentration 
of  the  solutions.    It  increases  with  both  of  these  values;  and  it  might 
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be  coDcladed  therefrom  that  the  force  on  which  solution  depends  varies 
with  the  degree  of  concentration.  Still,  another  conclusion  may  be  ar- 
rived at  if  Grassy's  measurements  of  the  decrease  of  volumes  of  ^aOl 
and  of  GaCU  be  taken  into  account.  Interpolation  shows  that  these  so- 
lutions are  reduced  in  volume  by  pressui^e  as  the  amount  of  the  dis- 
solved salt  varies ;  and  the  reduction  of  volume  which  accompanies  the 
solution  enables  us  to  calculate  the  corresponding  pressure.  It  ap- 
pears that  to  each  molecule  of  NaOl  dissolved  in  100  parts  of  water  cor- 
responds a  nearly  permanent  pressure  of  about  120  atmospheres,  what, 
ever  be  the  degree  of  concentration.  For  CaCl2  the  pressure  also  re- 
mains constant,  but  is  nearly  three  times  as  great.  Thus,  if  the  tendency 
towards  solution  be  measured  by  pressure,  it  results,  for  the  two  salts 
above  mentioned,  that  the  first  amounts  of  salt  dissolved  exert  the  same 
pressure  as  the  last,  which  bring  the  solution  near  to  saturation.  {N'a- 
iure,  March,  1884,  xxix,  612.) 

Nicol  has  published  a  series  of  papers  on  salt  solutions.  In  the  first 
be  considers  the  phenomenon  of  equilibrium  in  these  solutions,  and  con- 
cludes that  when  salt  solutions  are  mixed  the  tendency  is  to  form  th<^ 
system  which  will  occupy  the  smallest  volume,  since  then  the  equilib- 
rium is  stable.  In  the  second  he  discusses  the  saturation  of  salt  solu- 
tions, and  finds  that,  as  a  general  rule,  the  solubility  of  two  salts 
together  is  greater  than  when  separate.  In  the  third  he  continues  the  dis  • 
cussiononthemolecularvolumesof  salt  solutions,  and  treats  especiall} 
of  water  of  crystallization.  He  points  out  that  water  of  crystallization 
bas  no  effect  on  the  molecular  volume  of  a  salt  in  solution;  and 
bence  draws  the  inference  that  in  all  probability  water  of  crystallization 
does  not  exist  in  solution.  In  the  fourth  paper  he  gives  the  results  of 
bis  investigations  on  the  nature  of  solution,  particularly  on  the  boiling 
poiuts  of  salts  solutions ;  and  he  shows  that  by  rise  of  temperature  the 
attraction  of  salt  for  salt  is  so  greatly  diminished  that  it  is  equivalent 
to  an  increase  in  attraction  of  salt  for  water.  {FJnL  Mag,^  February, 
June,  September,  October,  1884,  xvii,  150,  537  )  xviii,  179,  364.) 

Guthrie  also  has  continued  his  researches  upon  solution,  and  has 
published  the  results  of  a  study  of  the  ammonia  group  (including  the 
etbylamines  and  aniline)  in  its  behavior  with  water,  and  also  the  results 
obtained  by  shifting  the  temperatures  up  on  the  scale  until  the  solid 
fuses,  so  as  to  establish  the  continuity  of  the  phenomena  of  fusion  with 
those  of  solution.  He  establishes  the  fact  that  certain  bodies  originally 
solid  may  at  high  temperatures  become  miscible  with  water  in  all  pro- 
portions— a  fact  of  great  geologic  interest,  since  it  throws  light  on  the 
pyrohydration  of  igneous  formations,  as  cryohydration  has  done  for 
floes.    (Phil.  Mag.^  V,  xviii,  22,  105,  July,  August,  1884.) 

3.  Of  Oases. 

Andreas  proposes  the  following  lecture  experiment  to  illustrate 
Boyltfg  law :  In  a  glass  tube  about  a  meter  long  and  from  U"™  to  2«"" 
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internal  diameter,  closed  at  one  end  and  open  below,  is  introduced  a 
thread  of  mercury  about  260""  in  length.  This  incloses  a  certain  vol- 
ume of  air,  about  40  cubic  centimeters.  The  tube  is  supported  on  a 
stand,  which  has  a  scale  on  white  paper  divided  into  centimeters,  and  can 
be  placed  on  the  table  with  either  end  vertical.  When  the  closed  end 
is  uppermost,  the  pressure  on  the  inclosed  air  is  the  difference  between 
the  barometric  height  and  250 ;  and  when  inverted,  it  is  the  sum  of  the 
barometric  height  and  250.  If  the  barometer  stand  at  750""°,  the  press- 
ure in  the  former  case  is  500""  and  in  the  latter  1,000"".  Consequently 
the  volume  is  reduced  from  40  cubic  centimeters  to  20.  {Phil.  Mag., 
July,  1884,  XVIII,  80.) 

Diakonoff  has  devised  a  new  form  of  siphon  barometer,  which,  being 
easily  filled,  is  more  readily  portable  than  the  ordinary  forms.  The 
barometer  tube  proper,  which  at  its  upper  third  has  a  diameter  of  0.012 
meter,  is  continued  above  by  a  capillary  tube  of  the  same  length,  which 
turns  downward.  At  bottom  it  opens  into  the  side  of  a  larger  tube,  the 
upper  end  of  which  is  closed  with  a  cork,  while  the  lower  end  is  drawn 
out  to  enter  one  end  of  a  rubber  tube,  the  other  end  of  which  is  fastened 
to  the  lower  end  of  a  funnel  tube  the  length  of  the  barometer  and  a 
little  more.  After  the  apparatus  has  been  thoroughly  cleaned,  it  is 
filled  by  pouring  mercury  in  the  funnel  tube,  whence  it  rises  through 
the  barometer  tube  and  overflows  at  top,  the  excess  of  mercury  falliug 
through  the  small  tube  into  a  reservoir  below,  into  which  its  end  dips. 
When  all  the  tubes  are  full,  the  rubber  tube  is  detached  from  the  funnel 
tube,  and  a  portion  of  the  mercury  is  allowed  to  flow  out  till  the  column 
stands  at  the  proper  height.  It  is  read  by  means  of  a  graduated  scale 
and  two  verniers.     (J.  Fhys.,  II,  m,  27,  January,  1884.) 

Gruranach  has  suggested  the  use  of  a  vacuum  tube  in  connection 
with  the  barometer,  so  that  by  electrical  means  the  rarefaction  may  be 
ascertained.  He  states  that  the  opinion  entertained  until  recently  that 
the  electric  discharge  would  not  take  place  through  the  best  attainable 
vacuum  is  not  absolutely  true,  since  recent  experiments  have  shown 
that  the  passage  of  the  electric  discharge  depends  largely  upon  the  form 
of  the  electrodes.  In  a  vacuum  in  which  the  spark  will  not  pass  if  the 
electrodes  are  simple  wires,  it  readily  passes  when  they  are  of  the  form 
of  balls  or  cylinders.  The  author^s  barometer  is  connected  with  a  mer- 
cury pump  and  with  a  Geissler  tube,  operated  by  a  small  induction  coil. 
As  the  exhaustion  proceeds,  the  nitrogen  bands  first  disappear,  then  the 
lines  F  and  6  of  hydrogen  and  some  lines  of  mercury.  Finally  the 
phosphorescence  of  the  glass  appears  first  at  the  negative  end,  then  at  the 
positive  end,  and  finally  throughout  the  tube.  At  last  the  discharge 
is  totally  arrested  or  is  slowly  intermittent.  Comparisons  with  this  nor- 
mal barometer  show  differences  too  large  to  be  attributed  to  errors  of 
observation.  The  author  finds  that  a  difference  of  0.0 iO  c.  produced 
an  error  of  0.01""  in  the  barometer  reading.  ( Wied.  Ann,,  xxi,  ©98 ; 
J.  Phys.,  II,  III,  264,  June,  1884.) 
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Frank  Waldo  has  suggested  the  use  of  Wright's  apparatus  for  dis- 
tilling mercury  in  the  direct  filling  of  barometer  tubes.  By  attaching 
the  tube  to  be  filled  to  the  end  of  the  distilling-tube,  the  mercury,  as  it 
condenses,  passes  into  it  at  once,  and  without  coming  in  contact  with 
the  air.  Certain  precautions  are  detailed  in  the  paper.  {Am.  J.  Sci.j 
January,  1884,  III,  xxvii,  18.) 

Schumann  has  made  a  long  series  of  experiments  on  the  coefiicientof 
friction  of  gases  and  vapors  and  its  dependence  on  temperature.  He 
concludes  (1)  that  values  of  this  coefficient  calculated  by  the  formula 
of  Maxwell  show_  greater  deviations  from  each  other  than  would  corre- 
spond to  errors  of  observation,  and  this  particularly  at  high  tempera- 
tares  ;  (2)  that  by  introducing  a  correction  this  formula  gives  numbers 
which  at  ordinary  temperatures  show  close  agreement  with  those  ob- 
tained by  the  method  of  transpiration ;  (3)  that,  owing  to  absorption,  the 
method  of  transpiration  gives  for  gases  too  high  values  and  for  vapors 
too  low  values  of  the  coefficient  of  friction ;  (4)  that  the  dependence  of 
the  coefficient  on  the  templerature  increases  with  the  temperature ;  (5) 
that  the  coefficients  of  all  the  vapors  examined  have  almost  the  same 
function  of  temperature;  and  (6)  that  the  relation  found  by  Puluj  to 
exist  between  length  of  path  and  refractive  index  holds  for  the  vapors 
of  homologous  ethers  at  corresponding  temperatures.  ( Wied.  Ann.j 
xxin,  353,  November,  1884 ;  PMl  Mag.y  December,  1884,  V,  xviii,  544.) 

Winkelman  has  studied  the  phenomena  of  diffusion  of  gases  and  va- 
pors, in  order  to  compare  the  results  obtained  with  those  calculated  from 
the  formulas  of  Stefan  and  Meyer.  His.  experiments  were  made  in  a 
tube  drawn  out  at  the  lower  end  into  a  portion  of  uniform  but  of  much 
finer  bore  than  the  upper  portion,  and  graduated.  This  lower  portion 
contained  the  liquid  which  was  to  be  vaporized,  the  gas  into  which  it 
was  to  diffuse  being  passed  into  the  upper  portion  by  njeans  of  an 
entrance  and  exit  tube.  For  diffusion  of  steam  into  hydrogen,  into 
carbon  dioxide,  and  into  air,  discrepancies  between  the  actual  results 
and  the  theoretical  ones  deduced  by  Meyer's  formula  were  observed. 
For  alcohol  and  for  ether  vapor  diffusing  into  these  three  gases,  a  fair 
agreement  with  Stefan's  formula  was  observed.  The  mean  length  of 
free  path  of  the  vapor  molecule  can  be  obtained  from  the  latter  for- 
mula, at  least  approximately.  ( Wied.  Ann.^  June,  1884,  xxii,  1 ;  Am. 
J.  8ci.y  July,  1884,  III,  xxviii,  70.) 

Guglielmo  also  has  determined  the  coefficient  of  diffusion  of  the  vapor 
of  water  into  air,  carbon  dioxide,  and  hydrogen.  He  gives  for  the  first, 
12.86  at  SO  and  13.05  at  15° ;  for  the  second,  46.95  at  180;  and  for  the 
third,  8.38  at  18°.  The  last  two  values  are  3.52  and  0.628  times  the  co- 
efficient of  diffusion  into  air.  By  Meyer's  formula  the  author  has  cal- 
culated the  mean  length  of  free  path  of  the  molecule  of  vapor  of  water 
in  an  atmosphere  of  this  vapor.  He  finds  the  value  0.00000891,  that 
directly  obtained  by  Kundt  and  Warburg  being  0.00000649.    The  fun- 
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damental  units  used  are  the  centimeter,  gram,  minute.  (H  Nuovo  Ci- 
mentOy  xm,  104  5  J.  Phya.,  December,  1884,  II,  iii,  555.) 

Bunsen  has  investigated  the  condensation  of  carbon  dioxide  gas  on 
the  surface  of  glass.  The  glass  employed  was  the  fine-spun  variety 
used  in  weaving.  The  space  occupied  by  150  grams  was  only  100  c.  c. 
The  length  of  filament  was  62  geographical  miles  and  its  surface  23 
square  meters.  The  specific  gravity  of  the  glass  was  2.50596.  The  ap- 
paratus consisted  of  a  graduated  glass  tube,  closed  above  by  a  stop- 
cock ;  above  this  ii^  a  length  of  the  same  tube,  in  which  the  spun  glass 
is  placed,  and  which  is  ilosed  above  by  a  second  stop-cock.  The  whole 
is  placed  over  a  mercury  cistern,  and  the  lower  part  filled  with  dry  OO2. 
The  upper  part  is  then  exhausted,  and  the  experiment  commences  by- 
opening  the  communicating  stop-cock.  At  the  end  of  a  given  time  the 
pressure  of  the  gas  is  determined  anew,  and  from  this  the  weight  of  the 
gas  which  has  been  condensed  is"  readily  calculated.  Bunsen's  experi- 
ments began  on  the  20th  of  April,  1880,  and  at  the  end  of  three  years 
the  condensation  did  not  seem  to  have  terminated.  During  the  first 
year  it  was  49.21  c.  c,  during  the  first  two  years  57.94  c.  c,  and  during 
the  three  69.98  c.  c,  or  for  the  three  years  5.135  c.  c.  per  square  meter. 
Granted  that  capillnry  attraction  can  be  perceived,  as  Quincke  states, 
at  a  distance  of  0.000005®°*  from  the  surface,  the  5.135  c.  c.  condensed 
on  a  surface  of  10,000  sq.  cm.  would  occupy  a  space  of  0.05  c.  c.  and 
have  been  condensed  by  a  pressure  of  102.7  atmospheres.  Since  carboa 
dioxide  is  liquid  at  57.5  atmospheres  at  the  temperature  of  the  experi- 
ments, there  can  be  no  doubt  that  the  surface  of  the  glass  was  covered 
with  a  layer  of  liquid  carbon  dioxide.  ( Wied.  Anw.,  xx,  545 ;  Phil. 
Mag.,  March,  1884,  V,  xvil,  161  j  J.  Phys.y  June,  1884,  II,  iii,  262.) 

Blondlot  has  considered  the  influence  of  electrification  on  the  maxi- 
mum tension  of  a  vapor  in  contact  with  its  liquid,  and  concludes  that 
the  maximum  tension  of  the  vapor  in  contact  with  this  electrified  sur- 
face is  smaller  than  it  would  be  if  the  surface  was  not  electrified,  by  aa 

amount  represented  by  2nfi^—ym  which  jti  represents  the  electric  surface 

density  and  —  the  ratio  of  the  densities  of  the  vapor  and  the  liquid. 
{J.  Phys.y  October,  1884,  II,  iil,  442.) 

ACOUSTICS. 

Martini  has  studied  the  phenomena  of  the  production  of  sound  by  the 
flow  of  liquids.  His  apparatus  consisted  of  a  vertical  tube  either  of 
glass  or  metal,  within  which  was  a  metallic  disk  perforated  at  its  center 
with  a  hole,  the  diameter  of  which  was  equal  to  the  thickness  of  the 
plate.  The  production  of  the  sound  is  determined  by  the  periodicity 
of  the  flow,  the  tone  produced  being  either  the  fundamental  note  of  the 
liquid  column  or  one  of  its  harmonies,  according  to  the  position  of  the 
regulating  cock.    The  sounds  produced  seem  like  those  of  a  closed  pipe. 
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They  are  the  same  whatever  the  position  of  the  disk  in  the  tube.  Two 
vibrating  cylinders  give  notes  whose  pitch  is  inversely  as  their  linear 
dimensions.  If  the  disk  is  on  the  side  where  the  water  enters,  the 
number  of  vibrations  given  by  the  same  cylinder  is  proportional  to  the 
square  root  of  the  charge.  The  nature  of  the  tube  is  without  influence 
on  the  pitch  of  the  note.    {J.  Phys.y  May,  1884, 11,  ni,  218.) 

Keyreneuf,  following  Tyndall,  has  called  attention  to  the  facility  with 
which  sound  traverses  the  interstices  of  solid  bodies  when  the  air  in 
them  is  continuous.  If  the  conjugate-mirror  experiment  be  repeated 
with  a  thick  sheet  of  cotton  wool  between  the  mirrors,  the  sound  does 
not  seem  to  be  sensibly  altered  in  intensity.  Two  such  sheets  may  be 
interposed  without  preventing  a  sensitive  flame  from  showing  agitation 
when  placed  in  the  conjugate  focus.  A  sheet  of  filter  paper  is  equiva- 
lent to  two  sheets  of  cotton.  To  prove  how  difficult  it  is  to  destroy 
resonance,  the  author  states  that  he  has  performed  the  reflection  ex- 
periment with  one  of  the  mirrors  covered  with  cotton  upon  its  reflecting 
surface.    {J.  Phya.,  May,  1884,  II,  in,  209.) 

Neyreneuf  has  also  continued  his  researches  on  the  transmission  of 
sound  by  gases,  and  now  gives  the  results  obtained  with  nitrogen 
monoxide  and  dioxide,  ammonia,  and  ethylene.  With  nitrogen  mo- 
noxide and  air  the  ratio  of  the  flame  distances  was  as  1.32  : 1  as  a  mean, 
a  value  identical  with  that  obtained  for  carbon  dioxide.  For  ammonia 
and  air  the  ratio  of  the  flame  distances  was  1.46  in  place  of  1.42.  Ko 
differences  were  observed  between  air,  nitrogen  dioxide,  and  ethylene. 
He  has  observed  that  the  damping  effect  of  solid  i)articles  is  very 
marked.  By  using  a  long  inverted  U-tube  of  rubber  filled  with  hydro- 
gen the  author  has  shown  that  the  sound  is  much  less  enfeebled  than 
when  traversing  the  same  thickness  of  air.  {C.  R.^  xoviii,  980,  1264, 
April,  May,  1884.) 

Elsas  has  studied  the  laws  of  the  forced  vibrations  of  plates ;  u  e., 
those  which  the  plate  is  made  to  execute  under  the  influence  of  a  vibrat- 
ing body  in  communication  with  it.  The  plate,  circular  in  form,  and 
made  of  cardboard,  gelatin,  ebonite,  &c.,  is  fixed  by  its  center  to  a  sew- 
ing needle  perpendicular  to  its  plane.  A  flexible  cord,  stretched  by  a 
weight,  is  attached  to  the  needle  by  one  end,  and  by  the  other  to  the 
prong  of  a  tuning-fork.  By  means  of  sand  and  lycopodium  on  the  plate 
the  position  of  the  nodes  and  venters  could  be  determined.  The  results 
show  (1)  that  such  a  plate  gives  the  nodal  figures  of  Chladni,  the  cen- 
ter being  a  node;  (2)  that  these  figures  never  ha^^  an  uneven  number 
of  diametral  nodal  lines ;  (3)  that,  while  always  even,  these  lines  degen- 
erate frequently  into  hyperbolic  curves,  the  vertices  of  which  are  on  the 
same  straight  line ;  (I)  that  for  the  same  reasons  the  nodal  lines  are 
wanting  in  the  central  portions,  but  appear  on  the  periphery  of  the 
X)late ;  and  (6)  that  the  nodal  lines  of  communicated  vibrations  never 
cut  each  other.  These  results  are  in  accord  with  those  previously  ob- 
tained with  membranes.    {Wied,  Ann.y  xix,  474;  J.  Phys.,  January, 
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Mercadier  has  presented  to  the  French  Academy  the  results  of  his  re* 
searches  ou  the  laws  of  transverse  vibration  of  elastic  rods.  The  rods 
were  made  of  iron  and  steel,  were  rectangular  in  section,  and  were  vi- 
brated electro-magnetically,  the  vibrations  being  recorded  on  the  chron- 
ograph. He  finds  (1)  that  the  vibrations  are  independent  of  the  width, 
(2)  are  directly  proportional  to  the  thickness  (measured  in  the  direction 
of  vibration),  and  (3)  are  inversely  as  the  square  of  the  length.  Rep- 
resenting these  results  by  the  formula  »=*|,  Mercadier  has  calculated 

the  value  of  the  coefficient  k  for  steel  from  his  measurements,  and  finds 
it  to  be  5,329,503,  while  Poisson's  formula  gives  5,310,866.  The  mean 
value,  5,320,134,  being  adopted,  the  author  has  calculated  the  number  of 
vibrations  for  different  rods  and  compared  them  with  those  given  by 
experiment.  The  results  are  in  very  satisfactory  accord,  and  show  that 
by  means  of  this  coefficient  the  dimensions  of  a  rod  required  to  give 
any  special  pitch  may  be  readily  calculated.  ((7.  22.,  xovin,  803,  911, 
March,  April,  1884 ;  J.  Fhys.^  May,  1884,  II,  m,  189.) 

E.  Weber  has  devised  an  electric  siren,  which  is  simple  in  principle 
and  which  has  many  advantages.  Its  principal  element  is  a  disk,  whose 
periphery  is  divided  into  alternate  segments  of  conducting  and  non- 
conducting substance.  Fifteen  of  these  disks  are  placed  upon  an  axis, 
each  being  4'"*  in  diameter  and  separated  by  3""  from  the  others.  The 
first  wheel  has  twenty-four  metallic  contacts,  the  second  twenty-seven, 
the  third  thirty,  and  so  on  up  the  gamut.  Upon  the  edges  of  these 
disks  fifteeu  spiings  press,  for  the  purpose  of  making  electric  contact 
with  the  metallic  segments,  and  so  completing  the  circuit  through  the 
axis.  Each  spring  has  its  own  cell  of  battery,  the  current  passing 
through  a  telephone,  in  which  is  heard  a  note  corresponding  to  the 
number  of  interruptions  made  by  the  disk  in  the  same  circuit.  The 
siren  may  be  driven  by  aoy  form  of  power,  but  a  small  electric  motor  the 
author  finds  very  serviceable.  A  counter  permits  the  number  of  rota- 
tions to  be  determined.  One  curious  result  was  obtained  when  four 
disks  were  used,  having  the  same  number  of  teeth  but  differently  spaced, 
the  metallic  part  being  in  the  first  ^V?  in  t^®  second  -^,  in  the  third  ^\, 
and  in  the  fourth  ^\  of  the  insulating  part.  The  sound  produced  by 
the  first,  though  feeble,  was  accompanied  by  its  double  octave ;  by  the 
second,  the  tones  1:2:3:4:5:6:8;  the  third  gave  1:2:3;  and  the 
fourth,  1:2:4.  Eesultant  tones  were  also  very  satisfactorily  studied. 
{J.  Phys.,  December,  1884,  II,  iii,  535.) 

Blaikley  has  continued  his  studies  upon  the  phenomena  connected 
with  the  determination  of  the  velocity  of  sound  in  air  by  means  of  the 
nodal  points  in  smooth  brass  tubes.  He  concludes  (1)  that  these  tubes 
must  speak  with  a  pure  tone;  (2)  that  if  partial^  are  present  the  tubes 
must  be  of  such  form  as  to  have  their  proper  tones  in  exact  agreement 
with  the  harmonic  series ;  (3)  that  the  air-blast  must  not  constrain  the 
pipe  to  speak  any  other  tlxm  its  o^tural  resons^nt  pitch ;  (4:)  that  in 
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smooth  tubes  the  diminntioii  of  velocity  is  proportional  to  r~^  and  to 
n-^,  as  determined  by  Helmholtz;  (6)  that  the  velocity  in  free  air  for 
soand  waves  of  low  intensity,  or  just  audible,  is  331.676  meters  at  0©  C.  j 
and  (6)  that  the  ratio  between  the  two  specific  heats  of  air,  as  deduced 
from  the  Newtonian  velocity,  279.965  meters,  and  the  above  value,  331.676 
meters,  is  1.4036.    (Fhil.  Mag.,  October,  1884,  V,  xvin,  328.) 

Eayleigh  has  examined  the  conditions  of  sensitiveness  of  smoke-jets 
and  jets  of  colored  liquid,  paying  especial  attention  in  the  former  to 
the  illumination,  and  exalting  the  efiect  by  means  of  resonators.  The 
maximum  sensitiveness  was  reached  at  256  vibrations.  By  using  the 
stroboscopic  method,  the  serpentine  motion  of  the  jet  previous  to  rupture 
was  clearly  seen.  For  liquid  jets,  water  colored  with  permanganate  was 
used  in  water  containing  ferrous  sulphate.  The  notes  for  maximum 
sensitiveness  were  far  lower  than  for  smoke-jets,  forks  vibrating  from 
20  to  60  times  a  second  producing  the  maximum  effect.  This  is  due, 
not  to  the  difference  of  density,  but  to  a  difference  ot  viscosity.  {Phil. 
Mag.,  March,  1884,  V,  XVII,  188.) 

Fuchs  has  suggested  a  simple  method  of  analyzing  the  vowel  sounds, 
which  is  easy  to  put  in  practice.  One  of  the  ears  is  closed  with  a  piece 
of  wet  tissue  paper,  and  to  the  other  is  applied  one  end  of  a  rubber 
tube  tipped  with  horn,  the  other  end  being  placed  in  the  mouth.  The 
mouth  is  then  given  the  configuration  corresponding  to  the  vowel  JL, 
for  example,  and  the  various  keys  of  a  piano  in  good  tune  are  struck, 
beginning  with  the  highest  notes  of  the  scale.  The  mouth  cavity  acts 
like  a  resonator,  so  that  when  a  note  is  struck  which  accords  with  it 
thisnoteis  re-enforced  by  resonance  and  appears  strougerthan  theothers. 
In  this  way  the  harmonics  which  are  characteristic  of  the  vowel  for 
which  the  mouth  is  set  may  be  easily  determined.  The  sonometer  may 
be  used  in  this  experiment  in  place  of  the  piano.  (Wied,  Ann.,  xxi, 
513;  J.  Fhys.  II,  m,  548;  Phil  iJfa^.,  May,  1884,  V,  XVii,  410.) 

Melde  has  investigated  the  effect  of  placing  the  vibrating  fork  at  a 
position  on  a  string  other  than  its  extremity.  If  it  is  at  the  middle 
point,  the  vibrations  are  symmetrical  and  the  two  halves  take  identical 
forms.  Since  the  point  of  attachment  cannot  be  a  node,  the  cord  does 
not  vibrate  if  the  sound  of  the  fork  is  that  of  an  even  harmonic  of  the 
cord.  In  short,  each  half  vibrates  as  if  it  was  an  entirely  distinct  string, 
vibrated  at  their  common  extremity.  If  the  fork  is  not  at  the  middle 
point,  the  form  of  the  string  during  the  vibration  is  dissymmetrical  with 
relation  to  the  middle.  The  forks  were  vibrated  electrically.  ( Wied. 
Ann.j  XXI,  452 ;  J.  Phys.^  December,  1884,  II,  iii,  547.) 

Thompson  has  given  an  illustrated  description  of  the  sound-mills  con- 
structed by  Dvorak.  Two  of  these  act  by  the  repulsion  of  resonant- 
boxes.  In  the  first  four,  resonators  are  mounted  so  as  to  revolve  horizon- 
tally ;  in  the  second  the  resonator  is  a  cylindrical  box,  which  revolves 
on  its  axis.    The  third  is  called  a  <* sound  radiometer"  wd  the  fourth 
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an  "acoustic  anemometer."  They  are  all  ingeniouBly  constmcted. 
{Nature^  February,  1884,  xxix,  363.) 

St.  George  has  patented  a  novel  form  of  phonograph.  A  round  pboto- 
graphic  plate  is  revolved  on  its  axis  by  means  of  any  suitable  motor. 
The  light  falls  on  the  plate  perpendicularly  through  a  small  opening, 
which,  by  means  of  a  screw  connected  to  the  axis  by  bevel  gear,  is  car- 
ried slowly  toward  the  center.  If  the  light  were  uniform,  a  spiral  line 
would  be  traced  on  the  plate.  But  over  the  opening  is  a  slide  connected 
by  a  lever  with  a  diaphragm  and  mouth-piece,  so  that  on  talking  intci 
the  latter  the  vibration  of  the  diaphragm  varies  the  size  of  the  opening ; 
so  that  there  is  produced  on  the  plate  a  spiral  baud  of  varying  width 
corresponding  to  the  vibrations  of  the  plate.  If  now  the  prepared  plate 
be  rotated  under  such  conditions  that  a  beam  of  light  sent  through  this 
photographic  image  falls  upon  a  selenium  photophone  transmitter,  the 
tones  of  the  voice  are  reproduced.    {Soiencej  iv,  124,  August,  1884.) 

Dr.  Zintgraff,  who  has  gone  into  the  interior  of  Africa  with  Oha- 
vanne,  has  taken  with  him  a  phonograph,  for  the  purpose  of  ^xing  the 
speech  and  melodies  of  hitherto  unknown  tribes,  which  when  received 
by  the  instrument  will  be  forwarded  to  scientific  men  in  Germany.  The 
apparatus,  now  used  for  this  purpose  for  the  first  time,  was  made  by 
Fuhrmann,  of  Berlin,  in  fao  simile  of  one  kept  in  that  city,  so  that  the 
plates  made  in  Africa  can  be  put  upon  the  Berlin  machine  and  caused 
to  reproduce  the  sounds  received.    {N'aturey  March,  1884,  xxix,  460.) 

Cross  has  given  a  lecture  on  the  determination,  history,  and  present 
standards  of  musical  pitch.  Under  the  first  head  he  considered  the 
methods  by  the  sonometer  and  the  tuning-fork  and  the  tonometer  of 
Scheibler.  The  fork  he  considered  the  only  good  standard,  since  it 
changed  its  rate  by  less  than  ^njW  P^r  degree  centigrade.  He  gives  the 
following  table,  prepared  in  1880,  giving  the  results  of  some  of  his  meas- 
urements : 

Number  of 
TibratioDs,  Cs. 

Ritchie,  copy  of  Chickering  standard 269 

Mason  <&  Hamlin,  French  pitch 259.1 

Hook  &  Hastings,  old  flat  organ  pitch 204.6 

Organ  in  Chnrch  of  the  Immacalate  Conception,  Boston 266. 7 

Chickering's  standard  fork 268.5 

Siaitb^rtnerican  Organ  Company 267.2 

NeWEngland  Organ  Company 268,2 

H.  F.  Miller  pianos -* 26d.9 

Hook  &  Hastings  standard 270 

Weber  pianos 270.3 

Thomas  pitch,  1879 271.1 

Boston  Mnsic  HaU  organ 271.2 

Steinway^s  pitch - 272.2 

Highest  New  York  pitch 273.9 

In  1882-'83  the  standard  used  by  the  Boston  symphony  orchestra 
was  an  A  fork  of  448  double  vibrations ;  in  1883-^84  it  was  a  French 
A  of  435  vibrations.    The  standard  French  pitch  of  the  New  England 
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Conservatory  of  Music  is  a  middle  0,  a  true  sixth  below  the  normal  A; 
hence  261  vibrations.  Hence  the  C  fork  used  with  an  orchestra  which 
has  A  for  its  standard  does  not  agree  with  this.  Ghickering's  and  Miller's 
forks  are  C  standards,  a  tempered  sixth,  below  the  French  A  5  hence 
2S8.7  vibrations.  Thomas's  present  pitch  is  an  A,  a  little  sharper  than 
the  French  A.  In  Handel's  time  the  C  fork  had  249.6  vibrations ;  hence 
the  difficulty  now  experienced  in  singing  old  music.  {Science^  May,  1884, 
m,  667.) 

Compton  has  devised  a  method  for  autographically  recording  the 
vibrations  of  a  tuning-fork  in  terms  of  the  beats  between  it  and  a  siren. 
Three  pens  make  records  on  a  strip  of  chemical  paper.  The  first  marks 
seconds,  the  second  the  revolutions  of  the  siren,  and  the  third  the  beats. 
Since  the  first  pen  is  connected  to  the  back  contact  of  a  relay,  and  the 
second  to  the  front  contact,  both  pens  cannot  record  together ;  and  when 
the  coincidence  is  perfect,  the  siren  mark  is  omitted.  The  beat  record 
•8  made  by  placing  a  membrane  over  the  small  end  of  a  resonator,  with 
an  adjustible  platinum  contact  in  the  main  circuit  of  a  relay,  the  pen 
being  in  the  secondary  circuit.  The  adjustment  is  so  made  that  when 
a  fork  placed  in  front  of  the  resonator  beats  with  the  siren,  the  circuit 
is  broken,  the  armature  falls  back  and  closes  the  secondary  circuit,  pro- 
ducing a  dash  on  the  paper.  The  record,  therefore,  shows  three  sets  of 
marks :  First,  the  beat  dashes ;  second,  the  siren  revolutions ;  and  third 
the  seconds  marks.  From  the  two  latter  the  pitch  of  the  siren  is  deter- 
mined ;  and  this,  with  the  two  former,  determines  the  pitch  of  the  foi^k. 
(Am.  J.  Sci,^  June,  1884,  III,  xxvn,  444.) 

HEAT. 

1.  Prod/uction  of  Heat. — Thermometry. 

Lippmann  has  objected  to  the  thermometric  scales  in  use  as  being 
entirely  arbitrary.  Neither  temperature  nor  intervals  of  temperature 
are  measurable  magnitudes,  in  the  proper  sense  of  the  word.  To  meas- 
ure a  quantity  is  to  finil  its  ratio  to  a  magnitude  of  the  same  kind  taken 
as  a  unit.  The  only  physical  magnitudes  capable  of  measurement  are 
those  of  which  multiples  can  be  constructed.  But  this  is  not  true  of 
temperature,  since  intervals  of  temperature  cannot  be  added.  He  sug- 
gests, therefore,  an  absolute  thermometric  scale  founded  on  the  quantity 
of  mechanical  work  done  by  heat-engines.  According  to  Oamot's  prin- 
ciple, the  maximum  efficiency  is  the  same  for  all  heat-engines  working 
between  the  same  limits  of  temperature.  If  such  an  engine  take  a  quan- 
tity of  heat,  Q,  from  the  source  of  heat  and  give  up  the  quantity  Q'  to 

the  refrigerator,  then  the  ratio  ^  has  a  minimum  value  for  a  given  in- 

terval  of  temperature,  independent  of  the  nature  of  the  engine.  The 
temperature-interval  is  represented  by  that  fraction  of  a  heat-unit  which 
is  transferred  to  the  refrigerator  without  having  been  transformed 
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into  work.  The  interval  between  two  temperatures  is  represented  not 
by  a  difference  bnt  by  a  ratio,  the  ratio  between  the  quantities  of  heat 
received  and  rejected  by  a  perfect  engine  working  between  these  tem- 
peratures.   {J.  Phys.j  February,  II,  m,  53;  July  1884,  n,  m,  27V.; 

Pettersson  has  laid  down  the  following  principles  with  reference  to 
the  measurement  of  heat :  First,  measurements  of  heat  should  be  executed 
at  constant  temperature,  i, «.,  without  the  aid  of  thermometers ;  second, 
the  amount  of  heat  developed  in  calorimetric  experiments  should  be 
directly  transformed  into  work  and  measured  in  absolute  units ;  third,  the 
principle  should  be  applicable  to  the  measurement  of  all  kinds  of  ca- 
loric energy,  such  as  specific  heat,  radiant  heat,  the  heat  absorbed  or 
evolved  in  chemical  reactions,  &c.  Several  forms  of  apparatus  are  de- 
scribed which  the  author  has  used  for  such  measurements,  including 
the  form  finally  adopted.    {Nature^  July,  1884,  xxx,  320.) 

Outhrie  has  studied  the  thermal  and  corresponding  volume-changes 
attending  the  mixture  of  liquids,  the  substances  used  being  alcohol, 
carbon  disulphide,  amylene,  ether,  chloroform, and  benzene.  (Phil.  Mag.j 
December,  1884,  V,  xviii,  495.) 

Gailletet  has  constructed  an  apparatus  for  the  continuous  production 
of  intense  cold,  which  consists  of  a  closed  steel  cylinder  containing  a 
coil  of  copper  pipe  projecting  from  each  end.  Two  copper  tubes  are 
screwed  into  the  cylinder;  one  of  these  communicates  with  the  author's 
mercurial  piston-pump,  the  other  receives  the  ethylene,  which  has  been 
compressed  by  the  pump  and  cooled  by  methyl  chloride.  In  this  way 
a  circuit  is  formed,  in  which  the  same  quantity  of  ethylene  is  repeatedly 
evaporated  in  the  copper  coil,  producing  intense  cold,  and  then  com- 
pressed again  by  the  pump,  it  being  cooledsufficiently  by  the  evaporation 
of  methyl  chloride.     {Science^  April,  1884,  in,  526.) 

fiarbier  has  demonstrated  Begnault's  principle  between  weight  and 

stem  thermometers,  that  if  they  are  in  accord  at  two  fixed  points  they 

remain  in  accord  at  all  temperatures,  as  follows:  If  the  temperature 

IP  be  defined  by  saying  that  5,550™™  of  mercury  at  0°  become  5,550-4- 

^™™  at  *o,  then  in  the  stem  thermometer  it  will  occupy  at  (P  5,550™™ 

of  volume  =  w;  and  at  iPy  n+t  volumes.    In  the  weight  thermometer, 

containing  all  the  mercury  at  0°,'  t  volumes  will  flow  out  at  IP,  leaving 

J.  „ 

»  volumes ;  i.  e..  the  fraction  — ^-  will  flow  out,  and  will  remain* 

n+t  '         n+t 

The  ratio  of  these  values  is  -,  which  is  proportional  to  ^  as  in  the 

n 

stem  thermometer.    Since  t  =  -^-^ — ,  the  two  thermometers  are  di- 

cP — p^ 

rectly  comparable  with  one  another  when  o  is  made  equal  to  ^^.    {0. 

B.J  November,  1884,  xoix,  7dQ.) 

Mayen9on  has  devised  an  instrument,  which  he  calls  athermogalvan- 

oscope,  for  the  purpose  of  rendering  the  expansion  of  wires  visible  al 

a  distance,  serving,  therefore,  as  an  indicator  of  temperature.    It  con- 
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sists  of  a  metallic  wire  fixed  at  the  ends,  and  connected  at  its  middle 
point  with  a  cord  passing  over  a  pulley  above  and  having  a  counter- 
weight below.  When  the  wire  elongates  by  heat,  its  center  falls,  rotates 
the  pulley,  and  cahses  an  index  to  traverse  a  graduated  scale.  The  ap- 
paratus is  very  sensitive  as  a  thermoscope,  and  by  passing  a  current 
through  the  wire  it  may  be  used  as  a  galvanoscope.  {J.  Phys.j  Septem- 
ber, 1884,  n.  III,  393.) 

Clodig  has  proposed  to  furnish  steam-boilers  with  mercury  thermom- 
eters, the  reservoir  (which  is  T)f  iron)  being  placed  in  the  steam,  while 
the  stem  (which  is  of  iron  within  and  glass  without  the  boiler)  passes 
through  the  metal.^  The  pressure  of  the  steam  compresses  the  reservoir 
of  the  thermometer  and  increases  the  rise  of  the  mercury  in  the  tube, 
thus  acting  as  a  manometer.    {J.  Phys.j  May,  1884,  n,  m,  222.) 

Browne  has  given  a  riswmi  of  the  most  important  pyrometers  at  pres- 
ent in  use.  In  Siemens's  instrument  the  temperature  is  determined  from 
the  increase  in  the  resistance  of  a  platinum  wire  as  the  heat  increases. 
Tremeschini  uses  the  expansion  of  a  thin  plate  of  platinum  which  is 
heated  by  a  mass  of  metal  previously  raised  to  the  temperature  of  the 
medium,  in  order  to  determine  the  temperature.  Trampler's  pyrometer 
is  based  on  the  differential  expansion  of  iron  and  graphite.  The  Gaunt- 
lett  instrument  is  similar,  except  that  fire-clay  is  used  instead  of  graph- 
ite. Ducomet's  pyrometer  consists  of  a  series  of  rings  having  progress- 
ively lower  melting  points.  These  are  strung  on  a  rod,  which  is  pushed 
into  the  medium  to  be  measured,  the  rings  being  pressed  together  by  a 
spring.  When  any  ring  softens  it  is  pressed  out,  the  column  shortens, 
and  a  simple  apparatus  shows  the  temperature.  The  instrument  known 
as  the  thalpotasimeter  is  based  on  the  principle  that  the  tension  of  a 
saturated  vapor  is  proportional  to  the  temperature.  A  tube  of  metal 
is  partly  filled  with  a  liquid  suited  to  the  temperature  to  be  measured, 
and  connected  with  a  pressure-gauge.  Ether  is  used  from  lOQo  to  220^ 
F.,  water  up  to  680^,  and  mercury  above  this.  Saintignon's  pyrometer, 
as  improved  by  Boulier,  depends  on  the  water-current  principle,  the 
temperature  being  determined  by  noting  the  amount  of  heat  communi- 
cated to  a  known  current  of  water  circulating  in  the  place  whose  t/Cm- 
perature  is  desired.  At  Limoges  and  at  Sevres  this  pyrometer  has  been 
satisfactorily  used  for  determining  the  temperature  of  the  porcelain  fur- 
naces.   (NaturCj  August,  1884,  xxx,  366.) 

Yon  Baumhauer  has  contrived  a  modified  form  of  thermo-regulator 
for  use  with  paraffin  baths  to  render  the  temperature  constant.  It  con- 
sists of  an  air- reservoir  containing  mercury,  plunged  into  the  paraffin. 
As  the  temperature  rises,  the  expansion  of  the  air  forces  the  mercury 
up  a  central  tube  until  it  cuts  off  the  flow  of  gas  entering  by  a  smaller 
tube  adjustable  within  the  latter.     (C.  22.,  August,  1884,  xcix,  370.) 

Ericsson  has  published  a  description  of  the  sun-motor  which  he  had 
in  openition  in  the  summer  of  1883,  as  the  result  of  twenty  years'  experi- 
ment's.   Its  leading  feature  is  that  of  concentrating  the  radiant  heat 
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by  means  of  a  rectangular  trough  having  a  carved  bottom,  lined  on  the 
inside  with  polished  plates,  so  arranged  that  they  reflect  the  sun's  rays 
towards  a  cylindrical  boiler  placed  longitudinally  above  the  trough. 
The  trough  is  11  feet  long  and  16  broad,  and  receives  a  beam  of  sun- 
light of  23,400  square  inches  in  section.  The  boiler  is  6^  inches  in 
diameter  and  11  feet  long.  The  motor  employed  is  a  steam-engine 
with  a  cylinder  6  inches  in  diameter  and  8  inches  stroke.  In  the  trials 
the  previous  summer  the  average  speed  Of  the  engine  was  120  turns  a 
minute,  the  pressure  on  the  piston  being  35  pounds  per  square  inch. 
From  these  results,  Ericsson  deduces  some  conclusions  with  reference 
the  solar  temperature.  The  area  of  a  sphere  whose  radius  is  equal  to 
the  earth's  mean  distance  from  the  sun  being  to  the  area  of  the  latter 
as  214.5* :  1,  while  the  reflector  of  the  solar  motor  intercepts  a  sun- 
beam of  23,400  square  inches  section,  it  follows  that  the  reflector  will 

23  400 
receive  the  heat  developed  by     '       =  0.508  square  inch  of  the  solar 

surface.  Hence,  as  the  boiler  of  the  motor  contains  1,274  square  inches, 
the  solar  rays  acting  on  it  are  diffused  in  the  ratio  1,274 :  0.508,  or  2,507 : 
1.  Since  the  radiant  heat  transmitted  to  the  reflector  by  the  sun  is 
capable  of  imparting  a  temperature  to  the  boiler  of  520^  F.  above  that 
of  the  atmosphere,  accepting  Ifewton's  law  that  ^^  the  temperature  is 
as  the  density  of  the  rays,"  the  temperature  imparted  to  the  boiler  of 
the  sun-motor  proves  that  the  temperature  of  the  solar  surface  cannot 
be  less  than  520o  x  2,607,  or  1,303,640©  F.  {Nature^  January,  1884, 
XXIX,  216.) 

Ayrton  and  Perry  have  presented  a  paper  on  the  indicator  diagram 
of  the  gas-engine  to  the  London  Physical  Society,  intended  to  teach 
engineers  a  new  mode  of  studying  these  diagrams.  The  paper  gives  the 
most  recent  results  obtained  with  Dowson  gas,  a  large  wooden  model 
of  the.  Otto  engine  enabling  the  operations  during  the  cycle  to  be  un- 
derstood. By  means  of  tables  of  the  composition  of  the  Dowson  gas 
and  coal  gas,  of  the  air  required  for  their  combustion,  and  of  their  spe- 
cific heats,  as  well  as  those  of  their  products,  the  characteristic  equation 
of  the  fluid  used  in  the  engine  may  be  determined.  Three  practical 
methods  of  determining  the  rate  of  gain  of  heat  by  the  fluid  during  the 
forward  stroke  are  given,  this  rate  being  compared  everywhere  with. 
the  rate  of  doing  work,  by  means  of  a  diagram.  If  W  represent  the 
indicated  work  in  one  cycle,  5.64  W  is  the  total  energy  of  combustion 
of  one  charge ;  and  this  is  expended  as  follows :  1.45  W  is  the  work 
done  in  the  forward  stroke,  2.22  W  is  given  to  the  cylinder  by  radiation 
in  the  forward  stroke,  1.5  W  is  carried  off  through  the  exhaust-pipe, 
0.47  W  is  given  to  the  cylinder  as  heat  after  the  exhaust- valve  opens. 
{Phil  Mag.,  July,  1884,  V,  xvm,  59  ;  Nature^  May,  1884,  xxx,  47.) 

Thurston  has  published  the  results  of  tests  made  on  an  Otto  gas-en* 
gine  by  Brooks  and  Steward  at  the  Stevens  Institute  of  Technology.  The 
air  and  gas  were  both  measured  by  meter,  and  the  fact  was  proven  that 
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conibastion  continues  even  after  expansion  has  progressed  considerably. 
The  heat  consuraed  was  distributed  as  follows :  Indicated  work,  17  per 
cent.;  exhaust,  15  J  per  cent.;  water  jacket,  52  per  cent.;  loss  by  radia- 
tion, &c.,  15^  per  cent.  The  engine  was  rated  at  ten-horse  power,  and 
the  cost  of  operating  it  is  given  as  8f  cents  per  horsepower  per  hour. 
(Van  NostranWs  ilfa^.,  February,  1884,  xxx,  89;  Science^  April,  1884, 
III,  496.) 

2.  Expansion  and  Change  of  State. 

Thorpe  and  Eucker  have  applied  the  theory  of  Van  der  Waals  to 
the  establishing  "of  an  important  relation  between  the  absolute  tem- 
perature of  boiling  of  a  liquid,  the  volume  at  this  temperature,  and  a 
constant,  which  they  have  determined  to  be  2,  or  very  near  this  number. 

Mendelejeff  had  already  established  the  formula  ^=1  —  let  for  the  ex- 
pansion of  liquids,  In  which  %;  is  a  modulus  varying  with  the  liquid. 
This  author  now  shows  that  if  the  dilatation  of  gases  be  expressed  by 

■  Vt  =1  +  atj  and  that  of  liquids  by  Vt=^ — T:?f  then  2ti=  j. — ,   and  put- 

1  — kt  k    a 

ting  a  equal  to  2,  we  have  -  =  2i  +  273,  in  which  either  k  ov  t  being 

ic 

given  the  other  can  be  determined,     (J.  Ohem.  Soo.j  April,  1884,  XLV, 

135;  J.  8o€.  Phys.  Ghim.  Busse,  xvi,  232;  Mature,  August,  1884,  xxx,  396.) 

De  Heen,  assuming  that  the  molecules  of  a  liquid  attract  each  other 

in  the  inverse  ratio  of  the  seventh  power  of  their  distance,  and  that  the 

work  done  by  the  molecular  forces  during  expansion  through  lo  in 

temperature  is  a  constant  for  the  same  liquid,  has  given  the  formula 

dV 

__=  aY^^  as  true  for  the  volumes  of  all  liquids.     In  this  formula  a 

represents  the  expansion  coefficient  at  0^.     The  author  has  compared 

dV 

the  values  of  -^-  calculated  by  this  formula  with  those  deduced  from 

the  empirical  formulas  of  other  authors,  especially  Kopp  and  Is.  Pierre, 
and  finds  a  satisfactory  agreement.  (J.  Phys.,  December,  1884,  II,  ni, 
649.) 

Thoulet  has  suggested  a  very  simple  method  of  determining  the  vol- 
ume expansion-coefficient  of  solid  substances  in  small  fragments.  For 
this  purpose  he  uses  a  solution  of  mercuric  iodide  in  potassium  iodide, 
of  specific  gravity  from  2.75  to  2.85,  the  coefficient  of  which  has  been 
accurately  determined  by  Goldschmidt.  The  solid  is  placed  in  the 
solution,  and  water  is  added  until  it  remains  in  equilibrium,  having  the 
same  density  as  the  liquid.  The  temperature  and  density  are  noted. 
A  small  quantity  of  the  concentrated  solution  is  now  added,  and  the 
<5olid  rises  to  the  surface.  The  density  is  again  noted.  Then  the  tem- 
perature is  slowly  raised,  the  liquid  expanding  more  than  the  solid, 
until  the  temperature  is  reached  at  which  the  solid  is  again  in  equilib- 
rium.   Noting  the  final  density  of  the  liquid  and  its  temperature,  the 
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d.ita  are  at  hand  for  the  calctQation  of  the  coefficient  of  the  solid.  {C 
R.,  March,  1884,  xcviii,  620.) 

As  long  ago  as  1867  Govi  had  propounded  the  hypothesis  that  the 
contraction  which  takes  place  when  stretched  rubber  is  heated  was  due 
to  the  expansion  of  the  gas  contained  in  its  pores.  When  the  caout- 
chouc is  stretched  the  spherical  cavities  elongate;  and  on  heating,  the 
gas  dilates  more  than  the  solid,  and  tends'  to  make  the  ellipsoidal  cavi- 
ties spherical  again,  thus  shortening  the  rubber.  Hesehns  has  tested 
this  hypothesis  by  performing  the  experiment  in  vacuo.  Placing  the 
stretched  caoutchouc  under  an  exhausted  receiver,  the  expansion  of 
the  air  due  to  diminished  pressure  should  have  the  effect  of  shortening 
the  rubber.  But  not  the  smallest  effect  was  observed.  (J".  8oc.  Phys. 
Chim.  RusB€j  xv,  103;  J.  Phys.^  October,  1884,  II,  m,  459.) 

Fromme  has  made  an  investigation  into  the  changes  produced  in  the 
molecular  condition  of  iron  by  heating  to  redness  and  cooling.  He  con- 
cludes that  in  the  tempering  of  a  steel  bar,  besides  the  mechanical  and 
purely  physical  process  of  sudden  contraction,  another  change,  also  of  a 
chemical  nature,  takes  place,  this  consisting  in  a  combination  between 
the  free  carbon  and  the  iron.    {Phil.  Mag.j  December,  1884,  xvni,  473.) 

Gernez  has  studied  the  duration  of  the  solidification  of  surfused  sul- 
phur in  both  the  prismatic  and  octahedral  forms,  and  finds  that  the  time 
required  for  the  latter  to  solidify  is  much  longer,  in  some  cases  100 
times,  than  the  former.  During  these  experiments  he  succeeded  in  ob- 
taining a  third  form  of  crystal,  in  long  prismatic  rods  with  a  nacreous 
luster.  Hence  he  concludes  that  the  measurement  of  the  velocity  of 
solidification  constitutes  a  new  method  of  investigation,  which  applied 
to  sulphur  developed  some  unexpected  facts,  such  as  the  modifications 
produced  at  constant  temperature  under  the  prolonged  infiuence  of  heat, 
and  the  order  of  transformation  under  various  conditions.  (J.  Phys^y 
11,  ni,  58,  286,  February,  July,  1884.) 

E.  Wiedemann  has  experimented  to  determine  the  change  in  volume 
which  metals  and  their  alloys  undergo  on  fusion.  He  used  a  thermom- 
eter containing  the  metal  to  be  examined,  in  the  form  of  a  cylinder,  sur- 
rounded with  oil.  The  points  of  solidification  were  determined  by  the 
method  of  cooling.  Zinc  melts  at  226^  and  increases  in  volume  at  the 
moment  of  fusion,  this  increase  being  from  1.7  to  2.2  per  cent.,  according 
to  the  specimen.  Plumber's  solder  increases  in  volume  also  about  2  per 
cent.  Lead-bismuth  alloys  of  various  compositions  show  two  different 
points  of  fusion,  to  each  of  which  corresponds  a  notable  increase  of  vol- 
ume, but  which,  however,  is  not  sudden.  ( Wied.  Ann.y  XX,  228;  J.  Phys.^ 
II,  in,  148,  March,  1884.) 

Eaoult  has  examined  the  laws  of  congelation  in  solutions,  and  con- 
firms essentially  the  principles  established  by  Blagden  in  1788.  The 
conclusion  reached  is  enunciatexl  in  the  following  general  law :  A  mole- 
cule of  any  compound  whatever,  in  dissolving  in  100  molecules  of  any 
liquid  whatever,  different  in  character,  lowers  the  solidifying  point  of 
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this  liquid  by  a  qaanfity  nearly  constant,  wluch  is  not  far  from  0.63o. 
(J.  Phys.^  January,  1884,  II,  ni,  16.) 

Guthrie  has  given  the  name  eutexia  to  the  property  x)ossessed  by  cer- 
tain compound  bodies  of  fusing  at  very  low  temperatures,  such  bodies 
being  called  eutectic  bodies  or  eutectics.  He  uses  the  term  for  bodies 
made  up  of  two  or  more  constituents,  which  constituents  are  in  such 
proportion  to  one  another  as  to  give  the  resulting  compound  body  a 
minimum  temperature  of  liquefaction.  Taking  up  metallic  alloys,  he 
finds  that  the  eutectic  alloy  of  bismuth  with  lead  contains  44.42  of 
lead  and  fuses  at  122.7^ ;  with  tin,  53.90  per  cent,  of  tin  and  fuses  at 
133^ ;  with  cadmium,  40.81  per  cent.  Od,  melting  at  144^;  and  with  zinc, 
7.15  per  cent,  of  zinc,  fusing  at  248^.  A  tetra-eutectic  alloy,  containing 
47.38  of  bismuth,  19.36  of  lead,  13.29  cadmium,  and  19.97  of  tin,  fused 
at  71<^,  below  the  temperature  of  boiling  alcohol.  His  next  experiments 
were  made  with  salt  alloys.  With  niter,  fusing  at  320°,  the  eutectic 
alloy  with  potassium  sulphate  fused  at  300^,  with  potassium  chromate  at 
2950,  with  barium  nitrate  at  278,  with  strontium  nitrate  at  268°,  with 
calcium  nitrate  at  251^,  and  with  lead  nitrate  at  207^.  The  analogy 
between  eutectic  alloys  of  this  sort  and  cryohydrates  is  pointed  out,  and 
the  geological  and  mineralogical  importance  of  eutexia  is  discussed  in 
the  original  paper.  (Phil,  Mag.,  June,  1884,V,  xvn,  462 ;  Natwre^  June, 
1884,  XXX,  139.) 

Trouton  has  compared  together  the  quantities  of  heat  necessary  to 
evaporate  at  constant  pressure  quantities  of  different  liquids  taken  in 
the  ratio  of  their  molecular  weights,  and  finds  that  the  amount  of  heat 
required  by  any  body  is  approximately  proportional  to  its  absolute 
temperature  at  the  point  of  ebullition.  By  multiplying  the  latent  heat 
by  the  density,  the  amount  of  heat  required  to  evaporate  a  quantity  of 
a  body  proportional  to  its  molecular  weight  is  obtained  j  and  the  ratio 
of  this  value  to  the  absolute  temperature  of  the  boiling  point  is  approxi- 
mately constant.    Thus,  the  latent  heat  of  bromine  is  45.9,  it  boils  at 

630,  and  its  density  is  79.75.    Hence,  f^^-l^-J^  =  10.89.     The  la- 

tent  heat  of  butyric  acid  is  114.7,  it  boils  at  162°,  and  its  density  is  44. 

114  7  V  44 
Hence,  ,>„,'  .  ..^o  =  11.59,  a  nearly  identical  value.    The  author  con- 
z7(5  "T"  loJ 

eludes  that  the  molecules  of  bodies,  and  especially  of  chemically  related 

ones,  in  changing  from  the  gaseous  to  the  liquid  state  at  the  same  press 

ure,  disengage  quantities  of  heat  which  may  be  called  the  molecular 

latent  heat,  directly  proportional  to  the  absolute  temperature  of  the 

boiling  point.    {Phil.  Mag.y  July,  1884,  V,  xvin,  54.) 

Klobakow  has  devised  an  instrument  for  determining  the  vapor  den 

sity  of  bodies  of  high  and  of  low  boiling  points,  respectively.    For  \o^ 

boiling  points  the  apparatus  (which  he  calls  a  vapor-density  dilato 

meter)  resembles  a  weight  thermometer.     For  bodies  of  high  boiling 

point  l.e  uses  an  apparatus  resembling  an  araometer,  consisting  of  a 
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glass  vessel  with  an  opening  at  its  lower  part,  whieh  allows  a  part  of  the 
liqaid  in  the  instrument  to  flow  oat  as  the  vapor  in  the  upper  portion 
expands.  By  means  of  a  weighing  apparatus  the  pressure  of  the  in- 
closed vapor  is  ascertained.  The  results  seem  to  be  satisfactory.  ( Wied. 
Ann.y  XXI,  466;  Am.  J.  Set.,  November,  1884,  III,  xxviii,  390.) 

Meunier  has  modified  the  apparatus  of  Grafts  and  Meyer  so  as  to  ob- 
tain with  it,  under  greatly  reduced  pressure,  the  vapor  density  of  certain 
additional  products  of  benzene  which  decompose  at  their  boiling  point 
under  the  ordinary  pressure.  The  results  given  agree  closely  with 
theory.     (0.  B.j  xcviii,  1268,  May,  1884.) 

Clark  has  described  an  apparatus  for  the  purification  of  mercury  by 
distillation,  which  differs  from  those  hitherto  suggested  chiefly  in  being 
supplied  with  the  mercury  to  be  distilled  from  a  movable  reservoir  in 
the  form  of  a  constant-level  regulator,  the  raising  of  which  fills  the  dis- 
tiller with  mercury,  thus  rendering  unnecessary  a  Sprengel  pump  to 
start  the  operation.  The  apparatus  described  will  distill  about  two 
pounds  of  mercury  in  an  hour.     {Phil.  Mag.j  January,  1884,  V,  xvn,  24.) 

Many  experiments  have  been  made  on  theliquefactiqn  of  the  so-called 
permanent  gases.  Wroblewski  has  produced  liquid  oxygen  in  such 
quantities  as  to  use  it  as  a  refrigerating  agent.  When  liquefied  in  large 
quantity  and  allowed  to  evaporate  briskly  by  the  sudden  removal  of  the 
pressure,  it  does  not  solidify  like  carbon  dioxide,  though  it  deposits  a 
crystalline  residue.  Hitherto  .he  has  not  found  it  possible  to  obtain 
oxygen  in  a  stable  liquid  condition  under  the  pressure  of  one  atmos- 
phere. Hence  the  objects  to  be  cooled  must  be  placed  in  the  apparatus, 
which  is  then  filled  with  the  liquid  oxygen.  By  means  of  a  thermo- 
electric apparatus,  controlled  by  a  hydrogen  thermometer  between  1(HP 
and  —130O,  the  author  estimates  the  temperature  produced  by  boiling 
oxygen  at  —186°.  When  nitrogen  is  compressed,  cooled  in  boiling 
oxygen,  and  then  slightly  released  from  pressure,  it  solidifies  and  falls 
like  snow,  in  crystals  of  remarkable  size.  {Phil.  Mag.^  February,  1884, 
V,  xvm,  168;  Am,  J.  8ci.,  April,  1884,  III,  xxvii,  319.) 

Dewar,  in  a  lecture  at  the  Royal  Institution,  produced  and  experi- 
mented with  1.5  c.  c.  of  liquid  oxygen,  prepared  by  an  apparatus  of  great 
simplicity.  In  an  iron  reservoir  oxygen  is  compressed  to  150  atmos- 
pheres. A  copper  tube,  on  which  is  a  manometer,  connects  this  reser- 
voir with  a  glass  tube  5""  diameter  and  3"""  thick,  in  which  the  lique- 
fied gas  collects.  This  is  inclosed  in  a  f^lass  tube  containing  the  liquid 
ethylene,  solid  carbon  dioxide,  or  liquid  nitrogen  monoxide,  which  is  to 
be  boiled  in  vacuo  as  the  refrigerant.  Outside  of  this  is  a  larger  tube, 
through  which  the  cold  vapors  pass  on  their  way  to  the  air-pump.  When 
the  pump  has  reduced  the  pressure  to  25""°,  the  ethylene  has  a  temper- 
ature of  about  —  140O  j  and  then  a  pressure  of  between  20  and  30  at- 
mospheres is  sufficient  to  produce  liquid  oxygen  in  the  tube.  When 
solid  OO2  is  used,  a  temperature  of  — 115^  is  obtained ;  and  with  liquid 
FgO,  one  of  — 1250.    As  the  critical  point  of  oxygen  is  —113°,  both 
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tbese  refrigerants  enable  the  condensation  to  liquefy  the  oxygen,  pro- 
vided the  pressure  is  above  60  atmospheres.  But  it  is.  convenient  to 
have  a  stop-cock  attached  to  the  tube,  whereby  a  sudden  expansion  may 
be  effected  and  a  lower  temperature  thus  obtained.  By  knowing  the 
volume  of  the  liquid  oxygen  and  the  corresponding  volume  of  the  gas- 
eous oxygen,  the  density  of  the  liquid  may  be  obtained.  A  rough  ex- 
periment gave  Dewar  0.65  as  the  density  near  the  critical  point.  As 
early  as  1883  Dewar  had  made  experiments  on  liquefifed  marsh  gas,  and 
pointed  out  the  fact  that  the  ratio  of  the  critical  temperature  to  the 
critical  pressure  is  proportional  to  the  molecular  volume.  Hence,  since 
the  critical  temperature  of  marsh  gas  is  less  than  — 100°,  and  its  crit- 
ical pressure  only  39  atmospheres,  he  believed  he  could  approach  the 
absolute  zero  by  its  evaporation.  In  his  paper  he  gives  a  valuable 
table  of  the  critical  temperature,  the  critical  pressure,  and  the  ratio  of 
the  two  for  21  gases,  in  parallel  columns.  {Phil.  Mag.y  September,  1884, 
V,  xvni,  210.) 

Olszewski,  using  a  hydrogen  thermometer,  has  shown  that  under  a 
pressure  of  1  atmosphere  oxygen  boils  at  — 181^,  and  that  when  it  evap- 
orates under  a  pressure  of  6™"  of  mercury  the  temperature  is  — 198o. 
But  even  this  latter  temperature  was  not  sufficiently  low  to  liquefy  hy- 
drogen, being  above  its  critical  temperature.  Eecourse  was  therefore 
had  to  nitrogen.  This  gas,  under  a  pressure  of  60  atmospheres,  cooled 
to  — 1420  by  ethylene  boiling  in  vacuo,  liquefied,  but  showed  no  meniscus. 
On  diminishing  the  pressure  to  35  atmospheres,  the  nitrogen  boiled  so 
rapidly  that  it  appeared  white  and  opaque  in  the  upper  part  of  the  tube. 
Keeping  the  pressure  at  this  point,  the  boiling  ceased,  the  liquid  became 
clear  and  showed  a  well-pronounced  meniscus.  About  3  or  4  c.  c.  of 
liquid  were  obtained,  which  evaporated  slowly,  increasing  the  pressure 
until  it  reached  30.2  atmospheres,  the  critical  pressure,  when  the  menis- 
cus disappeared.  Exposed  to  the  atmospheric  pressure  the  liquid  evap- 
orated at  first  rapidly,  then  more  slowly,  the  liquid  remaining  transpar- 
ent, with  no  trace  of  the  crystals  observed  by  Wroblewski.  Indeed,  by 
no  sudden  expansion  could  it  be  frozen.  But  when  a  sudden  expansion 
was  produced  with  hydrogen  in  a  tube  placed  within  the  liquid  nitro- 
gen, the  pressure  falling  from  160  to  40  atmospheres,  the  hydrogen  con- 
densed as  a  colorless  and  transparent  liquid,  running  down  the  walls  of 
the  tube.  An  instant  after,  the  outside  of  this  tube  became  covered 
with  a  white,  opaque  layer  of  solidified  nitrogen,  produced  by  the  intense 
cold  given  by  the  boiling  hydrogen.  Subsequently  Olszewski  employed 
liquid  ethylene  under  a  pressure  of  10""™  of  mercury  and  obtained  a  tem- 
perature of  — 160°.  He  studied  the  temperatures  obtained  at  various 
pressures,  as  follows:  At  TSO"**",  — 103©;  at  546""",  — 105O;  at  441""", 
-1080;  at346""", -llio;  at  216"'", -115.50;  at  146""", -1220;  at  lO?"*™, 
-1260;  at  72'"'»,  — 129.7°;  at  56'""',  -132°;  at  31™",  — 139°;  at  12">™, 
— 1480 ;  and  at  9.8"", — 150»4o.  At  this  latter  temperature  the  liquefaction 
of  several  cubic  centimeters  of  nitrogen  presents  no  dif&culties,  it  being 
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entirely  unnecessary  to  use  liquid  oxygen.  Studying  nitrogen  as  above, 
he  obtained  the  following  values  of  pressure  and  temperature:  At  35  at^ 
mospheres  (the  critical  pressure)  the  temperature  was  — 146^  (the  critical 
temperature) ;  at  31  atmospheres  — 148.2° ;  at  17  atmospheres  — 160.5o ; 
at  1  atmosphere,  —194.4;  and  in  vacuo,  — 213°.  This,  then,  was  the  tem- 
perature actually  attained  in  the  experiments  with  hydrogen  above  de- 
cribed.  The  author  differs  from  Wroblewski,  since  with  oxygen  boiling 
under  a  pressure  of  only  one  atmosphere,  and  even  under  an  expansion  of 
100  atmospheres,  he  obtained  no  trace  of  liquefaction  with  hydrogen.  In- 
deed, it  was  only  with  oxygen  boiling  in  a  vacuum,  and  hence  giving  a 
lower  temperature  by  17°,  and  under  expansion  of  the  gas  compressed  to 
190  atmospheres,  that  the  first  trace  of  liquefaction  appeared.  The  liquid 
hydrogen  enabled  Dumas  to  say  that  it  certainly  was  not  a  metal,  as 
many  had  been  led  to  believe  it  would  be.  It  was  a  colorless,  transpar- 
ent liquid.  Continuing  his  researches,  Olszewski  next  used  air  as  the 
refrigerant,  having  obtained  6  c.c.  of  it.  The  air  was  compressed  in  l^at- 
terer's  apparatus  and  allowed  to  pass  into  a  glass  tube  cooled  to  —142^ 
to  —150°  by  means  of  ethylene.  Ko  meniscus  was  observed  at  60  at- 
mospheres, although  this  is  superior  to  the  critical  pressure.  On  dimin- 
ishing the  pressure  to  37.6  atmospheres,  the  air  began  to  boil  and  the 
meniscus  appeared  at  once.  This  pressure  is  below  the  critical  press- 
ure, the  meniscus  disappearing  at  39  atmospheres.  The  following  are 
the  observed  values  of  pressure  and  temperature  for  air:  At  the  press- 
ire  of  39  atmospheres  the  temperature  was  — 140°  (the  critical  point) ; 
at  33  atmolSpheres,  — 142°;  at  27.5  atmospheres,  —1460;  at  20  atmos- 
pheres, — 1520;  at  14  atmospheres,  — 158.50;  at  12.5  atmospheres, 
— I6O.50;  at  6.8  atmospheres,  —169°;  at  4  atmospheres,  —176;  at  1  at- 
mosphere, — 191.40 ;  and  in  vacuo,  — 205o.  Since  the  temperature  under 
which  air  boils  in  vacuo,  calculated  from  that  of  oxygen,  — 198°,  and  ni- 
trogen, —2130,  differs  considerably  from  —  205°,  it  would  seem  that  when 
air  is  liquefied  the  relative  proportion  of  its  constituents  is  not  pre- 
served.   (0.  iJ.,  April,  1884,  xcviii,  913 ;  July,  1884,  xoix,  133, 184.) 

Olszewski  has  liquefied  carbon  monoxide  also,  and  has  studiedits  prop- 
erties. The  gas  was  carefully  purified  from  carbon  dioxide,  and  com- 
pressed to  70  atmospheres  in  ^N'atterer's  pump,  from  whence  it  passed 
to  the  apparatus  used  in  liquefying  oxygen  and  nitrogen.  The  follow- 
ing values  were  observed :  Under  the  pressure  of  35.5  atmospheres  the 
temperature  was  -139.5°  (the  critical  temperature);  at  25.7  atmospheres, 
—146.30 ;  at  23.4  atmospheres,  —147.7° ;  at  21.5  atmospheres,  — 148.80 ; 
at20.4atmospheres,— 150.0°;  at  18.1  atmospheres, —152°;  at  16.1  at- 
mospheres, —154.4° ;  at  14.8  atmospheres,  —155.7° ;  at  6.3  atmospheres, 
—168.2° ;  at  4.6  atmospheres,  —172.6°  ;  at  1  atmosphere,  —190°  j  and  in 
vacuo,  —211°,  the  solidifying  point.  At  temperatures  between  —139.5^ 
and  —190°  liquid  carbon  monoxide  is  colorless  and  transparent.  In 
vacuo  the  temperature  falls  to  —211°,  and  it  solidifies  either  in  a  snowy 
mass,  if  the  vacuum  is  rapidly  made,  or  a  compact,  opaque  mass,  if  the 
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process  be  slow.  If  it  be  so  slow  that  the  evaporation  is  allowed  to 
take  place  fipom  the  surface  only,  the  solid  mass  is  entirely  transparent 
Increasing  the  pressure  to  X  atmosphere  liquefies  it.  (0.  JR.,  October, 
1884,  xoix,  706.) 

In  hygrometry,  Jamin  has  called  attention  to  the  unsatisfactory  char- 
acter of  the  ratio  ^-,  /  being  the  elastic  force  of  the  vapor  as  observed 

and  F  the  maximum  tension  for  that  temperature,  this  ratio  being  called 
the  relative  humidity,  to  express  the  quantity  of  vapor  in  the  air.  This 
ratio  varies  with  the  proportion  of  vapor  in  the  air,  with  the  altitude 
aud  the  barometric  pressure,  and  with  the  temperature.    He  therefore 

proposes  the  ratio    -^     ,  which  measures  the  hygrometric  composition 
H—/ 

of  the  air.    This  value  he  calls  the  hygrometric  richness.    {J.  Phys.j 

November,  1884,  II,  iii,  469.) 

Crova  has  pronounced  in  favor  of  the  Saussure  hair-hygrometer,  and 
says  that,  well  made  and  with  a  good  table  of  calibrated  values,  it 
will  give  very  satisfactory  results,  entirely  comparable  with  those  of 
other  instruments.  He  gives  in  his  paper  the  details  of  a  plan  of  gradu- 
ating absorption  instruments,  which  is  simple  and  apparently  accurate. 
(J.  P%«.,  September,  1884,  II,  m,  390.) 

Pernter  has  made  a  series  of  psychrometrical  observations  on  the 
Obir,  6,722  feet  above  the  sea-level,  using  Wild's  ventilation -hygrom- 
eter, Eegnault's  dew-point  hygrometer,  and  Schwackhofer's  volumetric 
hygrometer.  The  general  result  obtained  is  that  an  exact  formula  foi 
the  psychrometer  can  scarcely  be  obtained,  and  that  therefore  we  can- 
not expect  by  means  of  the  psychrometer  to  determine  the  pressure  of 
vapor  to  within  0.1™".  (Beibldtter  der  Physik,  vm,  31 ;  Phil.  Mag.,  May, 
1884,  V,  xvn,  412.) 

LIGHT. 

1.  Prodtu^tion  and  Velocity. 

Lecher  has  made  an  experiment  to  determine  whether  the  velocity  ot 
light  is  affected  by  the  motion  of  a  current  in  the  medium.  A  beam 
of  light  was  diyided  into  two  parts,  which,  after  passing  through  two 
parallel  glass  troughs,  were  united  by  an  interference  prism,  giving  the 
usual  Mnges.  The  troughs  contained  a  strong  solution  of  silver  nitrate., 
and,  by  means  of  suitable  silver  electrodes,  an  electric  current  of  six 
amperes  strength  was  carried  in  opposite  directions  through  the  trough, 
60  that  in  one  the  electric  current  flowed  in  the  same  direction  as  the 
light,  and  in  the  other  in  the  opposite  direction.  But  in  no  case  was 
any  displacement  of  the  fringes  observed.  Hence  he  concludes  that 
the  velocity  of  light  is  not  influenced  by  a  current  flowing  through  the 
medium.    (Nature,  xxrx,  659,  April,  1884.) 

At  the  Electrical  Congress  held  in  Paris  in  April  it  wa»  decided  to 
adopt  the  light  emitted  from  a  square  centimeter  of  platinum  at  its 
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melting  point  as  the  photometric  standard.  This  standard  was  sug- 
gested by  Violle,  who  has  made  many  experiments,  first  with  silver  and 
subsequently  with  platinum.  Having  assured  himself  that  the  radia- 
tion from  silver  was  constant  during  solidification,  he  proposed  as  the 
absolute  unit  of  light  the  radiation  emitted  by  a  square  centimeter  of 
surface  of  melted  platinum  at  the  temperature  of  solidification.  The 
platinum  must  be  perfectly  pure  and  must  be  melted  in  a  lime  crucible. 
By  means  of  a- diaphragm  blackened  on  its  surface,  having  a  square 
opening,  it  is  easy  to  obtain  a  beam  of  definite  cross-section.  When 
the  measurement  is  to  be  made,  the  gas  is  shut  off  and  the  liquid  metal 
h  allowed  to  cool.  This,  which  is  at  first  rapid,  becomes  slower  and 
slower,  becoming  finally  stationary.  Then  a  "lightening"  passes  over 
the  surface,  and  the  cooling  continues.  The  moment  of  measurement 
is  at  the  instant  when  the  temperature  is  stationary.  By  continuing 
the  flow  of  gas,  instead  of  cutting  it  entirely  off,  this  point  may  be  pre- 
served  for  a  longer  time.  The  author  has  compared  the  light  thus  ra- 
diated with  that  of  a  standard  carcel  lamp,  first,  when  the  light  was 
emitted  by  the  platinum  at  an  angle  of  45^,  and,  second,  when  it  was 
emitted  normally  and  reflected  from  a  mirror  at  45o.  The  photometer 
used  in  the  first  comparisons  was  the  Eumford  instrument,  as  used  in 
the  light-house  service ;  in  the  second,  besides  this  instrument,  a  Fou- 
cault  photometer  was  used,  of  the  form  used  in  testing  officially  the  gas 
supplied  to  Paris.  By  the  first  method  the  light  emitted  by  the  plati- 
num was  2.118  carcels  j  by  the  second,  2.079  for  series  1,  group  A,  and 
2.077  for  group  B,  Series  2  giving  2.077.  The  mean  of  the  whole  is  2.08 
carcels.  Assuming  the  flame  of  the  carcel  lamp  to  have  5.25  sq. 
cm.  of  surface,  an  equal  surface  of  platinum  would  emit  2.08x5.25, 
or  10.92  carcels.  The  intrinsic -intensity  of  the  platinum  standard  is 
then  11  times  that  of  the  carcel  lamp.  Comparisons  were  also  made 
with  a  Swan  incandescent  lamp,  the  light  emitted  by  it  under  known 
current  conditions  having  been  carefully  determined.  The  mean  of 
these  comparisons  gave  2.069  carcels.  (C.  iJ.,  April,  1884,  xovin,  1032 ; 
J.  Phys.y  June,  1884,  II,  in,  241 5  Phil  Mag.,  June,  1884,  V,  xvii,  563 ; 
Am.  J.  8ci.^  July,  1884,  III,  xxvm,  72.) 

Werner  Siemens  has  contrived  an  apparatus  for  putting  the  above 
unit  into  practice,  although  it  determines  the  light  emitted  by  plat^- 
inum  at  its  melting  point  and  not  at  its  solidifying  point  A  very  thin 
platinum  plate  is  inclosed  in  a  metallic  case  provided  with  a  hole  0.1 
sq.  cm.  in  section,  which  is  immediately  over  the  metal.  The  sides 
about  the  hole  are  inclined  toward  it,  the  platinum  plate  being  consider- 
ably larger.  At  the  instant  of  melting,  the  light  radiated  through 
the  opening  is  0.1  of  the  standard.  By  suitable  arrangements  the 
current  may  be  modified  and  controlled  so  as  to  produce  the  melting 
at  will  when  the  comparison  is  to  be  made.  Preliminary  experiments 
show  that  the  light  emitted  is  about  1.5  standard  candles.  ( Wied.  Ann.^ 
XXI,  304 ;  Am.  J.  8ci.^  August,  1884,  III,  xxYin,  150.) 
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Weber  has  described  a  photometer  depending  upon  equal  visual  acute- 
ness,  the  two  sources  of  light  which  are  to  be  compared  being  made  to 
illnminate  two  similar  halves  of  a  glass  plate  on  which  are  photographed 
concentric  circles  very  close  together.  The  advantage  claimed  for  this 
method  is  the  facility  which  it  gives  of  comparing  a  diffuse  light  with 
a  standard,  or  even  two  lights  of  different  colors  with  one  another.  In 
the  latter  case  the  observation  is  fkcilitated  by  the  use  of  a  red  glass. 
{Wied.  Ann.,  xx,  326;  J.  Phys.,  March,  1884,  II,  iii,  143.) 

Wild  has  shown  that  his  polarizing  photometer  may  be  converted 
into  a  spectrophotometer  by  interposing  an  Amici  prism  between  the 
double-image  prism  and  the  polariscope.  The  slit  is  placed  close  to  the 
terminal  faces  of  the  total-reflection  prisms.  A  collimating  lens  is 
placed  against  the  Foucault  prism.  Under  these  conditions  each  of 
the  sources  of  light  shows  a  channeled  spectrum,  the  bands  being  alter- 
nate in  the  two.  Hence  when  the  spectra  are  superposed,  the  fringes 
disappear  for  one  particular  portion  of  the  spectrum.  A  slit  attached 
to  the  eye-piece,  movable  by  a  micrometer  screw,  serves  to  limit  the  re- 
gion in  which  the  measures  are  taken.  {Wied,  Ann.,  xx,  462;  J,  Phys., 
March,  1884,  II,  iii,  142.) 

Crova  has  pointed  out  that  the  complete  determination  of  the  photo- 
metric value  of  a  powerful  light  requires :  first,  a  comparison  of  two 
lights  of  differing  colors;  second,  an  estimation  of  the  color  by  means  of  a 
numerical  factor;  and,  third,  the  determination  of  the  photometric  ratio 
between  a  very  intense  light  and  a  relatively  feeble  standard.  The  first 
point  he  solves  by  the  use  of  a  solution  consisting  of  22.321  grams  of 
ferric  chloride  and  27.191  grams  crystallized  nickel  chloride,  dissolved 
in  distilled  water  to  a  volume  of  100  c.  c.  at  15^,  which  is  placed  between 
the  eye  and  the  screen.  A  thickness  of  7"""  of  this  solution  allows  rays 
of  wave-length  630/^  to  534/^  only  to  pass,  the  limiting  value  being  580// 
which  is  the  best  for  solar  photometry.  •  The  second  point  is  attained 
by  making  two  successive  determinations  by  means  of  the  spectropho- 
tometer—one  through  the  above  solution,  giving  the  intensity  r^itio; 
the  other  through  a  red  glass  colored  with  cuprous  oxide,  which  allows 
rays  from  726//  to  752//  to  pass,  and  which  gives  a  ratio  as  much  be- 
low the  former  one  as  the  light  is  whiter  than  the  carcel.  The  quotient 
of  the  first  ratio  by  the  second  is  a  constant  which  fixes  the  color, 
having  a  higher  value  as  the  light  is  whiter,  and  is  equal  to  unity  when 
the  hght  has  the  same  color  as  the  carcel.  For  an  incandescent  lamp 
it  varies  from  1.05  to  1.23,  and  for  the  arc  1.5  to  1.7.  The  third  point 
requires  a  special  photometer.    (0.  JR.,  December,  1884,  xcix,  1067.) 

Crova  has  subsequently  described  this  instrument,  which  he  calls  a 
diffusion  photometer.  On  a  plate  of  ground  or  of  opal  glass,  or  on  a 
Foucault  screen,  acting  as  a  diffuser,  a  uniform  luminous  field  is  thrown, 
the  incident  rays  falling  normally.  Each  of  the  points  of  the  plate  may 
be  consiilered  as  a  luminous  source,  and  sends  back  of  the  screen  an 
amount  of  light  depending  on  the  character  of  the  screen  and  var\^jing 
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with  the  angle  of  emission,  though  in  a  nearly  normal  directioii  the 
rays  have  the  same  intensity.  Behind  the  diffaser  an  opaque  screen  is 
fixed,  furnished  with  a  variable  slit.  The  amount  of  light  passing  thrpugli. 
this  opening  is  proportional  to  the  extent  of  the  luminous  field  covered 
by  it,  to  a  coeflScient  depending  on  the  diffuser  itself,  to  the  area  of  the 
opening,  and  to  the  inverse  square  of  the  distance.  By  means  of  such 
a  photometer  the  author  has  determined  the  sun's  light  to  be  equal  to 
7,500  carcels,  that  of  the  Serrin  lamp  used  by  him  being  230  to  320 
carcels.  The  coefficient  of  his  diffuser  is  the  value  in  carcels  of  the 
field  in  which  the  diffuser  should  be  placed  in  order  that  1  sq.  cm.  of 
its  surface  should  emit  the  light  of  one  carcel.  Thus  a  ground  glass  of 
400  carcels  is  a  glass  1  sq.  cm.  of  which  placed  in  a  field  of  400  carcels 
emits  a  light  of  1.    (0.  jB.,  December,  1884,  xoix,  1116.) 

McLeod  has  proposed  a  new  sunsh^ie-recorder,  consisting  of  a  camera 
so  fixed  that  its  axis  is  parallel  to  the  polar  axis  of  the  earth,  the  lens 
pointing  northward.  Opposite  the  lens  a  silvered  sphere  is  placed,  from 
which  the  rays  of  the  sun  are  reflected  through  the  lens  of  the  camera 
on  to  the  sensitive  paper,  on  which  a  distorted  image  of  the  sun  is  formed, 
the  positions  of  the  lens  and  sphere  being  so  arranged  that  the  image 
is  a  linear  and  radial  one.  By  the  motion  of  the  earth  the  solar  image 
is  carried  over  a  circular  arc,  and  traces  a  curve  on  the  sensitive  paper. 
The  ordinary  ferricyanide  paper  is  employed,  and  the  instrument  is 
sufficiently  sensitive  to  register  gleams  of  sunshine  and  also  the  pas- 
sage of  small  clouds.  Badial  lines  are  drawn  from  the  center  of  the  cir- 
cular band,  15^  apart,  to  serve  as  hour  lines.  (Phil.  Mag.y  August,  1884^ 
V,  xvin,  14L) 

2.  Befkction  and  Befraotion. 

Basso  has  studied  the  phenomena  of  reflection  from  crystalline  sur- 
faces, using  a  Bunsen  photometer  illuminated  on  one  side  by  sunlight 
which  has  traversed  orange-yellow  glass,  and  is  polarized  in  a  suitable 
azimuth  by  means  of  a  Mcol  prism,  reflected  to  the  screen  from  the 
crystalline  face  to  be  studied,  the  other  side  receiving  the  light  from  a 
disk  of  ground  glass,  illuminated  by  a  petroleum  lamp.  The  crystal 
used  was  a  plate  of  Iceland  spar,  cut  perpendicularly  to  the  axis.  The 
intensity  of  the  light  reflected  from  the  spar  was  calculated  for  various 
angles  of  incidence  and  for  various  azimuths  of  polarization.  For  azi- 
muth 0  the  formulas  become  those  of  Fresnel.  Assuming  the  value 
for  this  azimuth  and  rotating  the  Nicol,  the  intensity  may  be  determined 
for  various  azimuths  by  varying  the  distance  of  the  lamp  from  the  disk. 
The  results  are  in  fair  accord  with  theory.  {II  Nuavo  Oimento^  xrv,  6  j 
J.  P%«.,  December,  1884,  II,  iii,  568.) 

Conroy  has  communicated  to  the  Eoyal  Society  the  results  of  his 
measurements  of  the  amount  of  polarized  light  reflected  by  metallic 
surfaces.  He  used  mirrors  of  steel  and  of  speculum  metal,  highly.  i>ol- 
ished,  tht)  mcident  light  being  polarized  by  a  Nicol  prism.    The  experi* 
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Dsents  appear  to  show  that  the  generally  receired  formulas  for  metal- 
lic reflection  are  approximately  correct,  but  that  the  actual  intensity  of 
the  reflected  light  is  always  less  than  the  theoretical  intensity.  Hence, 
unleas  the  surfaces  be  defective,  these  formulas  do  not  express  the  laws 
of  metallic  reflection.  If,  as  appears  to  be  the  case,  a  change  in  the  re- 
flective power  of  a  plate  can  occur  without  any  change  in  the  values  of 
the  principal  incidence  and  azimuth,  the  formulas  must  be  •  regarded 
as  only  approximately  true,  and  there  is  additional  reason  for  thinking, 
with  Stokes,  that  three  constants  are  required  to  define  a  metal  optic- 
ally.    (Nature^  February,  1884,  xxix,  398.) 

Gouy  has  studied  the  light  diffused  from  depolished  glass  and  metal 
surfaces.  The  apparatus  consisted  of  a  mirror  and  attached  polarizer, « 
by  which  a  beam  of  light  polarized  in  any  plane  could  be  thrown  at 
any  incidence  upon  the  roughened  plate,  placed  horizontally.  The  dif- 
fused light  was  observed  by  means  of  a  polariscope.  Taking  a  plate 
of  ordinary  ground  glass,  the  incident  ray  being  polarized  in  a  plane 
perpendicularly  to  the  plane  of  incidence,  and  the  angle  of  incidence 
being  60°,  he  finds  that  there  are  two  neutral  directions,  making  an 
angle  of  47^  with  the  normal  to  the  plate  and  symmetrically  situated 
with  reference  to  plane  of  incidence,  so  that  that  plane  which  contains 
either  of  them  and  the  normal  makes  an  angle  of  22^  with  the  plane  of 
incidence.  On  the  one  side  of  the  incident  plane  the  light  is  circularly 
or  elliptically  polarized  in  the  right  handed  direction,  and  on  the  other 
side  left-handed,  while  in  the  plane  of  incidence  it  is  plane  polarized. 
If,  however,  the  incident  light  is  polarized  in  the  plane  of  incidence, 
the  two  neutral  directions  still  exist,  and  are  symmetrical  with  refer- 
ence to  this  plane,  but  are  otherwise  quite  different  from  those  just  de- 
scribed. The  two  angles  are  77^  and  95^,  respectively,  and  the  gyration 
of  the  rays  is  inverted,  so  that  the  right  and  left  handed  rays  have 
changed  sides.     (C  i?.,  April,  1884,  xcviii,  978.) 

Dufet  has  examined  the  influence  exerted  by  temperature  on  the  re- 
fractive index  of  quartz,  studying,  first,  the  variation  of  the  double  refrac- 
tion, and,  second,  the  -variation  of  the  ordinary  and  extraordinary  indices. 
The  quartz  used  was  a  rectangular  parallelopipedon,  14.07°"  in  the 
direction  of  the  axis  and  14.614'°'"  in  the  perpendicular  direction.  The 
refractive  indices  taken  were  those  of  Mascart,  and  the  expansion  co- 
efScients  those  of  Benoit.  The  variation  of  the  double  refraction  was 
measured  by  the  displacement  of  Fizeau's  and  Foucault's  fringes,  and 
that  of  the  two  indices  by  the  displacement  of  Talbot's  bands.  He  finds 
that  the  indices  of  both  rays  diminish  with  the  temperature  by  values 
considerably  above  those  of  Fizeau.  (0.  R.^  May,  1884,  xovm,  1265 ; 
J.  Phys.,  June,  1884,  II,  m,  251.) 

Bauerwald  has  determined  the  refractive  indices  of  rutite,  the  speci- 
men being  a  remarkably  transparent  crystal  from  Syssert,  in  the  Ural, 
cut  into  a  prism  of  25°.  The  ordinary  index  for  the  lithium  line  was 
2.6671,  for  the  sodium  line  2.6158,  and  for  the  thallium  line  2.6726.    The 
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extraordinary  index  for  these  three  lines  was  2.8416,  2.9029,  and  2.9817, 
respectively.  The  only  minerals  having  higher  indices  are  zigueline, 
red  silver,  and  cinnabar.  {Zeitschr.  Kryst  <&  Min.^  vii,  167  ;  J.  Phys.^ 
February,  1884,  II,  iii,  105.) 

Soret  has  determined  the  refractive  indices  of  the  alums  for  the  eight 
principal  lines  of  the  spectrum.  He  used  seven  alumina  alums,  four 
chrome  alums,  five  iron  alums,  two  gallium  alums,  and  an  indium  alum. 
(0.  i?.,  November,  1884,  xcix,  867.) 

Quincke  has  investigated  the  change  which  takes  place  in  the  volumes 
and  refractive  indices  of  liquids  when  subjected  to  hydrostatic  press- 
ure. .  The  liquids  were  contained  in  glass  or  metal  tubes  230""  long, 
which  were  placed  in  an  interference  apparatus.  One  of  the  two  inter- 
fering pencils  traversed  the  liquid,  and  by  measuring  the  number  of  in- 
terference bands  which  corresponded  to  a  given  Fraunhofer  line,  before 
and  ^fter  the  pressure  was  applied,  the  change  in  the  index  could  be 
calculated.  He  draws  the  conclusion  that  at  constant  temperature  and 
varying  hydrostatic  pressure,  the  specific  refraction,  at  least  for  the 
liquids  examined,  which  is  n— l~tf,  is  equal  to  a  constant;  in  other 
words,  the  decimals  of  the  refractive  index  are  proportional  to  the  den- 
sity.   (Phil.  Mag.,  January,  1884,  V,  xvii,  65.) 

Shaw  has  described  a  means  of  verifying  the  phenomena  of  refraction 
by  the  prism,  especially  the  focal  lines,  by  using  a  piece  of  wire  gauze 
as  the  object,  placed  so  that  one  set  of  wires  is  horizontal  and  the  other 
vertical,  and  illuminated  by  a  sodium  flame  behind  it.  If  the  light  pass 
directly  from  the  gauze  to  the  prism,  the  focal  lines  are  of  course  vir- 
tual, but  they  may  be  easily  viewed  and  their  positions  identified  by 
means  of  a  telescope  which  will  focus  an  object  at  a  short  distance.  For 
one  position  of  the  eye-piece  of  the  telescope  the  vertical  wirei^  are  seen 
distinctly,  but  not  the  horizontal  wires;  while  for  another  position  these 
latter  may  be  seen,  but  the  former  ones  are  not  visible  unless  the  prism 
is  at  minimum  deviation.  The  experiment  is  more  striking  if  the  fo'»al 
lines  be  made  real  by  interposing  between  the  gauze  and  the  prism 
a  convex  lens  of  somewhat  long  focus.  The  vertical  and  horizontal 
images  may  then  be  viewed  by  means  of  an  ordinary  magnifier,  or,  bet- 
ter, by  a  telescope  eye  piece  placed  behind  a  second  gauze,  with  its  wires 
at  450  to  the  vertical.  In  this  way  the  images  corresponding  to  the  two 
focal  lines  can  be  seen  very  clearly,  and  their  distances  from  the  prism 
accurately  measured.  If  the  prism  be  placed  first  in  the  position  ot 
minimum  deviation,  and  the  magnifier  be  focused  upon  the  image  of  the 
gauze,  both  horizontal  and  vertical  wires  are  seen  sharply  defined.  On 
gradually  turning  the  prism  the  vertical  lines  disappear  completely. 
If  the  eye-piece  be  drawn  back  some  way,  a  badly  defined  image  of  the 
gauze  can  be  obtained,  corresponding  to  the  circles  of  least  confusion  ; 
and  on  withdrawing  the  eye-piece  still  farther,  the  horizontal  wires  dis- 
appear entirely,  while  the  vertical  ones  come  out  sharply  as  a  setof  bars 
across  a  uniform  field.    (Nature,  December,  1884,  xxxi,  185.) 
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Haycraft  has  described  the  model  of  a  lens  which  he  has  used  sac- 
cessfally  in  his  lectures.  It  consists  of  a  piece  of  deal  board  cut  in  the 
shape  of  the  cross-section  of  a  double-convex  lens,  and  mounted  so  as 
to  stand  vertical.  Four  small  squares  of  board  are  fixed  on  the  two 
.  sides  of  this  model,  near  the  top  and  bottom,  so  that  they  can  move 
about  a  center.  To  each  of  these  a  glass  tube  bent  at  an  obtuse  angle  is 
fastened,  and  strings  passing  through  these  tabes  represent  the  visual 
rays.    {Ifaturey  October,  1884,  xxx,  543.) 

3.  IHspersum  and  Color. 

Demar$ay  has  pointed  out  the  advantage  of  employing  in  spectrum 
work  an  induction  coil  having  a  shorter  and  larger  secondary  wire  than 
is  usual.  His  coil  gives  a  spark  only  about  6™™  long,  though  it  is  11.6*»™ 
in  diameter  and  23<^™  long.  The  primary  and  secondary  wires  are  both 
Xmm  in  diameter,  but  the  latter  is  nearly  three  times  as  long  as  the 
former  and  the  coil  has  three  times  the  usual  condensing  surface.  The 
spark,  though  short,  is  quite  thick,  its  aureole  being  3"*™  in  diameter. 
For  the  examination  of  liquids  the  author  uses  a  sort  of  wick  made  of 
platinum  wires  twisted  together  and  then  rolled  into  a  circle,  with  one 
end  rising  out  of  the  middle.  This  is  placed  in  the  small  dish  contain- 
ing the  solution  to  be  examined,  and  the  spark,  which  need  not  be 
more  than  one  fourth  to  one-half  a  millimeter,  is  passed  to  the  upright 
end  from  a  positive  electrode  of  large  wire.  (0.  JK.,  December,  1884, 
xcix,  1022,  1069.) 

Thollon  has  published  an  illustrated  monograph  of  the  line,  or  rather 
the  group,  D  of  the  solar  spectrum,  as  observed  with  his  new  compound 
prism.  He  gives  for  comparison  the  group  as  observed  by  Huggins  in 
1863,  by  Campbell  in  1865,  by  Eussell  in  1877,  by  Vogel  in  1879,  by 
Gassiot  in  1863,  by  Cooke  in  1866,  by  Fi6v^s  in  1882,  and  by  Cornu  in 
1884.  The  last  two  were  obtained  by  means  of  a  Eutherfurd  grating. 
The  author's  spectroscope  separates  the  components  proper  of  the  line 
D  by  12  minutes.  Between  these  extremes  this  instrument  shows  twelve 
sharply  defined  lines,  the  wave-lengths  of  which  are  given.  Of  these 
nine  are  telluric,  produced  by  some  variable  constituent  of  our  atmos- 
phere, moisture  probably.  Two  are  not  telluric,  the  one  belonging  to 
nickel,  the  other  to  an  unknown  element.  The  last  seems  to  possess 
the  characteristics  of  both,  and  hence  the  author  concludes  must  be 
made  up  of  two  components  superposed,  one  telluric,  the  other  metallic. 
A  drawing  is  given  showing  the  appearance  of  this  group,  first,  when  the 
eastern  limb  of  the  sun  is  on  the  slit,  and,  second,  when  the  western 
limb  is  so  placed.  The  displacement  of  the  solar  lines  and  the  non-dis- 
placement of  the  telluric  ones  are  marked.  {J.  Phys.j  January,  1884,  II, 
ni,  5.)     • 

Cornu  has  published  a  valuable  memoir  on  the  group  a  of  the  solar 
spectrum,  having  devised  an  exceedingly  ingenious  method  of  distin 
guishing  at  a  glance  tsolar  from  telluric  lines.  On  the  slit  of  the  col- 
S.  Mis.  33 30 
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limator  a  small  image  of  the  solar  disk  is  projected  by  means  of  an 
achromatic  lens  of  10  or  12  inches  focas.  On  causing  now  this  lens  to 
oscillate  rapidly  two  or  three  times  per  second,  so  as  to  bring  the  two 
opposite  edges  of  the  disk  alternately  on  the  slit,  the  lines  of  solar  ori- 
gin oscillate  with  the  lens,  while  those  which  are  telluric  remain  fixed. 
Moreover,  a  singular  illusion  appears :  the  trembling  lines  seem  to  stand 
out  in  relief,  and  to  oscillate  in  front  of  the  fixed  ones.  By  means  of 
this  neat  device  the  author  has  determined  the  group  a  to  consist  of 
three  entirely  distinct  sets  of  lines :  first,  those  which  are  solar,  and  of 
which  twenty-five  are  figured;  second,  those  which  are  due  to  the  dry  at- 
mosphere (the  structure  and  grouping  of  these  lines  strikingly  recalls 
that  of  the  groups  A  and  B ;  and  since  Egoroff  has  shown  these  latter 
to  be  due  to  oxygen,  it  is  probable  that  the  former  are  due  to  the  same 
element) ;  and,  third,  lines  due  to  aqueous  vapor,  of  which  only  a  few  are 
given.    (J:  Phys.,  March,  1884,  II,  in,  109.) 

Thollon  has  also  described  and  figured  with  minute  accuracy  the 
seventeen  lines  which  constitute  the  group  B  of  Praunhofer,  arranging 
them  in  four  sections :  First,  when  the  sun  is  at  80^  from  the  zenith;  sec- 
ond, when  the  sun  is  60o  from  the  zenith,  air  damp ;  third,  when  the  sun 
is  60O  from  the  zenith,  air  dry ;  and,  fourth,  lines  not  of  telluric  origin. 
Egoroff s  discovery  that  this  group  is  due  to  oxygen  mainly,  disposes  of 
most  of  the  lines.  The  others  are  due  to  solar  absorption  and  to  atmos- 
pheric moisture.    (J.  Phys.y  October,  1884,  II,  iii,  421.) 

Egoroff  has  exhibited  before  the  physical  section  of  the  Bussian 
Physico- Chemical  Society  the  production  of  the  Praunhofer  lines  A  and 
B  by  passing  the  rays  from  a  calcium  light  through  a  layer  of  dry  oxy- 
gen 20  meters  long,  under  a  pressure  of  8  atmospheres.  (J.  Phys.j  Oc- 
tober, 1884,  II,  III,  467.) 

Liveing  and  Dewar  have  investigated  the  production  of  spectrum 
lines  of  the  metals  developed  by  exploding  gases.  Observing  the  flash, 
of  a  mixture  of  oxygen  and  hydrogen  gases,  exploded  in  a  Cavendish 
eudiometer,  in  the  spectroscope,  the  authors  were  struck  with  the  bright- 
ness of  the  lines  not  only  of  sodium  but  also  of  calcium,  and  were  thereby 
led  to  make  a  series  of  experiments  in  iron  tubes,  half  an  inch  in  diameter 
and  3  feet  long,  closed  at  one  end  by  quartz  plates  held  in  place  by 
means  Qf  a  screw-cap.  The  stronger  iron  lines  were  distinctly  seen, 
and  so  various  substances  in  powder  were  introduced  into  the  tube. 
In  fhe  case  of  lithium,  when  the  mixture  was  fired  at  the  remote  end  of 
the  tube,  so  that  the  flame  traveled  toward  the  slit,  the  red  line  was  re- 
versed, a  fine  dark  line  being  visible  in  the  middle  of  the  band ;  thus 
proving  that  there  are  gradations  of  temperature  in  the  flame,  the  front 
of  the  advancing  wave  being  somewhat  cooler  than  the  following  part. 
Sixty  iron  lines  in  the  indigo,  violet,  and  ultra-violet  developed  in  this 
way  were  pho'x)graphed.  Other  metallic  salts  were  introduced  into  the 
tube,  and  also  other  gaseous  mixtures.  {Phil.  Mctg^j  September,  li>.^  1^  V, 
XVIII,  161 ;  Nature,  April,  1884,  xxix,  614.) 
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H.  Becquerel  has  examined  the  emission-spectra  of  metallic  vapors 
in  the  infra-red  region,  making  use  of  a  suitable  phosphorescent  sub- 
stance, previously  rendered  luminous  by  insolation,  as  the  screen  for 
receiving  these  spectra.  Under  the  influence  of  the  infra-red  rays  a 
te!nporary  excitation  preceding  extinction  is  developed,  and  the  lines 
otherwise  invisible  appear  brilliant.  Certain  of  these  phosphorescent 
powders,  notably  calcium  sulphide,  were  so  sensitive  as  to  allow  the  wave- 
lengths of  the  more  brilliant  lines  of  potassium,  sodium,  and  cadmium 
to  be  determined  at  once  by  means  of  a  Eutherfurd  grating.  In  other 
cases  the  spectra  were  obtained  by  means  of  a  carbon  disulphide  prism, 
the  wave-lengths  being  determined  by  interpolation.  The  wavelengths 
of  4  lines  of  potassium,  1  of  sodium,  5  of  strontium,  2  of  calcium,  4  of  mag- 
nesium, 2  of  aluminum,  2  of  zinc,  1  of  cadmium,  5  of  lead,  2  of  silver, 
2  of  tin,  and  1  each  of  bismuth  and  thallium  are  given.  ((7..i^.,  xcix, 
374,  August,  1884  ;  Fhil.  Mag.,  October,  1884,  V,  xviii,  38Q5  Am.  J.  ScUy 
December,  1884,  III,  xxviii,  457.) 

Becquerel  has  applied  the  same  method  to  the  investigation  of  the 
infra-red  region  of  the  solar  spectrum.  A  beam  of  light  reflected  from 
a  dif&'actioa  grating  was  concentrated  by  a  lens  and  traversed  a  car- 
bon disulphide  prism  whose  sides  were  normal  to  the  slit  and  the  lines 
of  the  grating,  and  formed  on  the  phosphorescent  surface  a  series  of 
oblique  spectra,  in  which  the  radiations  with  spectra  of  different  orders 
were  juxtaposed  and  not  superposed.  The  slit  was  so  narrow  that  the 
principal  lines  of  the  luminous  spectra  could  be  seen,  so  that  by  com- 
paring the  lines  and  bands  in  the  infra-red  of  the  first  spectrum  with 
the  known  lines  of  the  second  and  third  their  wavelengths  could  be 
obtained.  The  author  claims  that  this  method  allows  of  a  further  ex- 
ploration than  the  photographic  one,  and  is  not  exceeded  by  the  bolom- 
eter or  thermopile.  Indeed,  if  the  phosphorescent  agent  is  sensitive, 
the  details  can  be  made  out  far  better  than  with  the  bolometer.  The 
wave-lengths  measured  are  given  in  the  paper.  (C  E.,  xcix,  417,  Sep- 
tember, 1884  5  Fhil.  Mag.y  November,  1884,  V,  xviii,  465 ;  Am.  J.  Sci., 
Ill,  xxvin,  391,  459.)  • 

Soret  and  Sarasin,  members  of  a  commission  appointed  by  the  Natural 
History  Society  of  Geneva  to  study  the  properties  of  the  water  of  their 
lake,  have  observed  a  distinct  absorption  band  in  its  spectrum,  which 
is  visible  when  the  light  passes  through  a  layer  of  the  water  only  2" 
in  thickness*  This  band  is  a  little  less  refrangible  than  D,  being 
located  in  the  orange,  about  one-fifth  the  distance  between  D  and  0, 
corresponding  to  a  wave-length  of  about  600.  This  band  was  observed 
in  distilled  water  even  when  carefully  purified  by  distillation  with  per- 
manganate in  a  vessel  of  platinum.    {G.  B.,  March,  1884,  xcvni,  624.) 

Soret  has  published  a  later  paper,  in  which  the  question  of  the  color  of 
water  is  discussed  with  especial  reference  to  the  color  of  the  Lake  of 
Geneva.    {J.  Phys  ,  October,  1884,  II,  iii,  427.) 

Abney  and  Festing  have  shown  that,  when  light/  travei:ses  a  thick- 
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ness  of  2°^°"  of  a  solution  of  iodine  in  carbon  disnlphide  containing 
4  per  cent,  of  iodine,  a  photograph  of  its  spectrum  proves  the  non- 
absorbed  light  to  consist  of  two  bands,  one  beginning  near  G  and  termi- 
nating in  the  ultra-violet,  the  other  including  the  infra-red  and  extend- 
ing to  a  point  near  D.  As  the  richness  of  the  solution  in  iodine  increases 
up  to  32  per  cent.,  the  former  of  these  bands  narrows  from  both  ends, 
finally  becoming  a  mere  strip  near  hy  while  the  latter  contracts  toward 
the  red,  the  extreme  red  not  being  reached  by  the  absorption.  This 
solution,  therefore,  is  very  useful  in  the  study  of  these  regions  of  the 
spectrum.  {Proc.  Boy.  Soc.y  xxxiv,  480  j  J.  Phys.y  March,  1884,  II,  m, 
145.) 

The  absorption  of  the  ultra-violet  rays  by  different  m,edia  has  been 
made  the  subject  of  investigation  by  several  physicists.  Liveing  and 
Dewar  employed  as  a  source  of  light  an  induction  spark  between  iron 
points,  a  condenser  being  in  circuit,  the  iron  lines  furnishing  points  of 
reference.  The  prisms,  lenses,  and  tanks  used  were  of  quartz  or  of 
rock  salt,  and  the  absorbing  bodies  tried  were  chlorine,  bromine,  iodine, 
sulphurous  oxide,  hydrogen  sulphide,  carbon  disnlphide  and  tetrachlo- 
ride, chlorine  tetroxide,  chrome  alum,  mica,  silver,  gold,  Iceland  spar, 
&c.  The  spectra  were  photographed.  (Proc.  Boy.  8oc.y  xxxv,  71 ;  fT. 
Phys.,  May,  1884,  II,  m,  218.) 

Soret  used  a  revolving  spark-carrier,  consisting  of  two  disks,  whose 
axes  were  at  right  angles,  and  whose  circumferences  carried  different 
metals  for  producing  the  spark.  The  liquid  whose  absorptive  effect 
was  to  be  studied  was  contained  in  a  glass  vessel  closed  at  botton) 
by  a  quartz  plate,  and  the  light  of  the  spark,  after  being  rendered  par- 
allel by  a  quartz  lens,  passed Jbhrough  this  liquid,  the  thickness  of  which 
was  varied  by  the  immersion  in  it  of  a  glass  tube  having  quartz  platen 
at  the  ends.  Beneath  this  colorimeter  was  a  spectroscope  with  a  fluo- 
rescent eye-piece.  After  determining  the  thickness  of  a  liquid  required 
to  extinguish  any  of  the  metal  lines,  the  author  constructed  curves 
having  the  deviations  of  these  lines  as  abscissas  and  the  thicknesses  of 
the  layers  as  ordinates,  and  thus  obtained  curves  for  the  comparison 
of  the  absorption  of  the  substances  used.  {J.  Phys.j  July,  1884,  II,  ni, 
311.) 

Atmospheric  absorption  has  received  considerable  attention.  Lang- 
ley  read  a  paper  before  the  National  Academy,  in  which  he  showed  that 
the  ordinarily  assumed  coefficient,  about  20  per  cent.,  was  too  low  prob- 
ably by  an  amount  equal  at  least  to  the  whole  amount  in  question. 
The  cause  of  this  lies  in  the  assumption  by  Bouguer's  formula,  employed 
by  Herschel,  Pouillet,  and  others,  that  the  coefficient  of  transmission 
through  the  atmosphere  is  a  constant.  That  this  is  impossible  follows 
from  the  composite  character  of  the  radiation,  asMelloni  long  ago  proved. 
From  his  own  reasoning,  founded  upon  the  best  data  he  has  been  able 
to  obtain,  the  author  believes  the  actual  mean  absorption  of  sun  and 
starlight  to  be  not  improbably  over  40  per  cent,  at  the  sea  level.    {Am. 
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J.  8ci.y  September,  1884,  III,  xxvm,  163  j  Phil  Mac.y  October,  1884,  V, 
xvm,  289.) 

Abney  and  Festing,  by  photographing  the  infra- red  solar  spectrum 
nnder  different  atmospheric  conditions,  have  shown  that  when  the  air 
is  nearly  saturated  with  moisture  this  part  of  the  spectrum  is  covered 
by  a  dark  band  extending  to  wave-length  8330.  In  a  v*3ry  dry  time 
the  band  extends  only  from  wave-length  9800  to  wave-length  9420.  At 
a  great  altitude,  with  a  cold  northeast  wind,  this  band  disappears 
almost  entirely,  but  can  be  reproduced  by  placing  a  suitable  thickness 
of  water  before  the  slit.  These  photographs  serve  as  indicators  of  at- 
mospheric moistnre.  {Proc.  Boy.  8oc.y  xxxv,  80  j  J,  Phys.y  May,  1884, 
n.  III,  219.) 

Nichols  has  stndied  the  character  of  the  light  reflected  from  pigments 
by  means  of  a  spectrophotometer,  in  which  one-half  of  the  slit  is  cov- 
ered by  a  right-angled  prism,  the  other  half  by  a  Nicol  prism,  while  .the 
eye  end  of  the  observing  telescope  is  furnished  with  a  second  Nicol  and  an 
adjustable  diaphragm.  By  these  means  two  spectra,  one  above  the  other, 
are  produced,  the  lower  one  polarized  in  a  vertical  plane.  In  order  to 
compare  the  spectrum  of  the  light  reflected  by  any  object  with  the 
spectrum  of  daylight,  the  object  is  placed  beneath  the  reflecting  prism, 
and  illuminated  either  by  direct  sunlight  or  diffused  daylight.  Sky- 
light reflected  through  the  Kicol  gives  the  polarized  spectrum,  and  by 
rotating  the  Kicol  in  the  eye-piece  it  may  be  given  any  intensity  re- 
quired. Whatever  be  the  character  of  the  light  reflected  by  the  object 
to  be  studied,  it  is  always  possible  to  find  a  position  of  this  Nicol  for 
which  any  region  of  the  spectrum  under  observation  and  the  corre- 
sponding wave-length  of  the  polarized  spectrum  are  equally  bright. 
Knowing  the  angle  between  the  principal  sections  of  the  Xicols,  the  in- 
tensity of  this  region,  in  terms  of  the  intensity  of  the  corresponding 
wave-length  in  the  spectrum  of  daylight,  can  be  calculated.  The  au- 
thor examined  in  this  way  red  lead,  chrome  yellow,  chrome  green  (chro- 
mic oxide),  and  artificial  ultramarine,  and  gives  the  results  in  tabulated 
form  and  in  the  form  of  curves.  {Am.  J.  Sci.,  November,  1884,  III, 
xxviii,  312.) 

Rosenstiehl  has  made  a  valuable  contribution  to  the  science  of  color 
in  a  little  book  published  by  the  Soci6t6  Industrielle  of  Eouen,  intended 
to  show  the  imperfection  of  methods  founded  on  the  study  of  coloring 
matters  in  distinction  from  those  which  recognize  color  simply  as  a  prop- 
erty of  matter,  and,  in  the  physiological  sense,  as  simply  an  affection 
of  the  organ  of  sight.  Attention  is  specially  directed  to  the  study  of 
color  by  means  of  color  sensations ;  and  it  is  shown  that  it  is  to  the 
analysis  and  synthesis  of  the  retinal  impressions  that  we  are  to  look  for 
exact  views  on  the  relationships  of  the  colors.  For  the  investigation 
of  colors  the  author  uses  concentric  disks  rapi  dly  rotated.  These  disks 
are  divided  into  sectors  of  different  magnitudes,  variously  colored. 
For  the  white  disk  barium  sulphate  is  used,  applied  to  a  suitable  sur- 
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face.  It  revolves  in  front  of  a  small  chamber  lined  with  black  velvet, 
and  the  proportion  of  black  to  white  is  determined  by  the  size  of  the 
sector  ctit  from  the  white  disk.    {Nature^  iN^ovember,  1884,  xxxi,  68.) 

Hoffert  has  devised  a  new  apparatus  for  producing  color  combinations, 
which  consists  of  a  flat  box  irregularly  hexagonal  in  shape,  on  one  side 
of  which  six  prisms  are  placed,  arranged  in  two  pairs  and  all  set  at  the 
angle  of  minimum  deviation.  The  fitfet  prisms  have  their  refracting 
edges  in  contact,  and,  by  means  of  a  screen  in  which  is  a  small  rectangu- 
lar aperture,  small  equal  strips  of  the  adjacent  faces  of  these  prisms  are 
visible  from  an  eye-piece  which  is  simply  a  tube  of  brass  in  which  is 
a  slit  one-tenth  of  an  inch  wide.  If  light  entered  through  the  eye- 
piece, each  set  of  the  prisms  would  deviate  it  about  150°,  one  to  the 
right,  the  other  to  the  left,  and  each  beam  would  then  fall  on  a  lens  of 
about  10  inches  focal  length,  the  two  spectra  thus  produced  being 
brought  to  a  focus  on  the  sides  of  the  box  immediately  to  the  right  and 
left  of  the  eye-piece.  At  these  points,  on  each  side,  are  placed  three  in- 
candescent wires ;  so  that,  conversely,  if  these  be  the  sources  of  light,  the 
rays  follow  an  inverse  course,  and  the  corresponding  half  of  the  aperture 
in  the  screen  is  seen  illuminated  with  a  color  which  will  depend  on  the 
position  of  the  incandescent  wire.  (Phil.  Mag.y  August,  1884,  V,  xviii, 
81.) 

4.  Interference  and  Polarization. 

Kissling  has  investigated  the  influence  which  foreign  admixtures 
exert  on  the  formation  of  fog  in  moist  air,  in  the  course  of  which  he  has 
observed  a  series  of  diffraction  phenomena,  the  law  of  whose  formation 
can  only  with  diflSculty  be  made  to  agree  with  Fraunhofer's  law.  He 
finds  that  in  general  the  law  of  Aitken  is  true,  and  that  when  aqueous 
vapor  is  condensed  in  the  air  it  always  takes  place  on  some  nucleus. 
In  the  ordinary  unfiltered  air  of  a  dwelling-room,  ^hen  the  space  in 
which  diffraction  occurs  is  but  slightly  cooled,  the  fog  is  so  strong  that 
it  greatly  enfeebles  even  a  powerful  source  of  light.  If  this  air  be 
gradually  admixed  with  filtered  air,  the  formation  of  fog  gradually  di- 
minishes, while  at  the  same  time  phenomena  of  diffraction  set  in,  the  in- 
tensity of  whose  color  increases  until  the  quantity  of  vapor  has  sunk  to 
a  definite  though  extremely  small  amount.  Small  admixtures  of  sul- 
phurous oxide  and  of  ammonia  with  the  unfiltered  air  of  a  room  pro- 
duce so  strong  a  fog  that  any  action  of  diff'raction  ceases.  (Phil. 
Mag.,  August,  1884,  V,  xvm,  160.) 

Madan  has  called  attention  to  a  simple  method  of  producing  the  in- 
terference phenomena  known  as  Ohm's  fringes.  Ohm  himself  directs 
that  two  .>lates  of  equal  thickness  are  to  be  cut  from  a  uniaxial  crystal, 
their  parallel  surfaces  making  an  angle  of  45^  with  the  optic  axis.  If 
now  one  of  these  be  placed  on  the  other  in  such  a  position  that  the  optic 
axes  lie  in  the  same  plane  but  upon  opposite  sides  of  the  normal  common 
to  the  two  plates,  and  the  combination  be  held  in  a  convergent  beam  of 
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monochromatic  piano  polarized  light,  numerous  alternations  of  bright 
and  dark  elliptical  bands  are  seen,  most  distinctly  when  the  plane  con- 
taining the  optic  axes  makes  an  angle  of  45^  with  the  plane  of  polar- 
ization of  the  light.  Since  in  Iceland  spar  the  natural  faces  of  the 
rhombohedron  make  an  angle  of  nearly  46°  with  the  optic  axis,  Madan 
suggests  the  use  of  a  simple  cleavage  plate,  2  by  1""  in  size  and  2"" 
thick,  broken  in  halves,  and  one  half  turned  round  180o,  superposed  on 
the  other,  and  cemented  with  Canada  balsam.  On  placing  this  on  the 
eye-lens  of  a  microscope,  with  the  analyzer  just  above  it,  the  ellipses  will 
be  well  seen  when  sodium  light  is  used.  (Xature,  November,  1884,  xxxi, 
83.) 

Mac6  de  Lepinay  has  shown  that  the  graphic  method  of  Cornu  may 
be  applied  with  greatfacility  to  the  study  of  the  diffraction  fringes  pro- 
duced by  an  opaque  rod,  by  means  of  an  auxiliary  curve,  which  is  the 
same  in  all  cases,  since  it  is  only  th  e  primitive  spiral  displaced  par- 
allel to  itself  by  a  fixed  quantity.    {J.  Fhys.j  January,  1884,  II,  iii,  11.) 

Hartley  has  described  a  simple  method  of  observing  faintlines  with 
diflractiori  spectroscopes.  The  operation  is  conducted  in  a  darkened 
room,  the  goniometer  of  the  spectroscope  being  illuminated  by  a  Shaded 
lamp  placed  on  the  right  of  the  telescope.  The  grating  is  movable, 
the  collimator  and  telescope  being  fixed  so  as  to  include  as  small  an 
angle  between  them  as  possible.  The  telescope  being  to  the  right  of 
the  collimator,  a  small  gasjet  is  placed  on  the  left,  the  rays  of  which 
are  reflected  into  the  telescope  from  the  grating.  By  the  adjustment  ot 
this  light  the  field  may  be  illuminated  with  any  color  of  the  spectrum, 
and  by  selecting  that  tint  which  is  complementary  to  the  color  of  the 
lines  to  be  measured  they  are  sure  to  stand  out,  apparently,  in  relief  on 
a  bright  ground.    (Nature^  March,  1884,  xxix,  470.) 

Mertchiog,  under  Egoroffs  direction,  has  determined  experimentally 
the  focal  distances  for  monochromatic  light  of  a  reflecting  grating  of 
Rutherfurd  having  17,296  lines  in  an  inch,  for  all  incidences.  In  the 
spectra  of  the  first  and  the  second  order  the  variations  of  the  focal  dis- 
tances of  the  images  situated  to  the  right  of  the  reflected  image  of  the 
slit  were  inconsiderable,  while  those  on  the  left  were  much  greater  and 
of  contrary  sign.  The  results,  represented  graphically,  give  a  curve  in 
which  the  focal  distance  is  a  function  of  the  angle  of  deviation,  and 
which  the  author  regards  as  a  variety  of  the  hyperbola  of  the  second 
degree.    {J.  Phys.,  October,  1884,  II,  in,  459.) 

Bucking  has  submitted  crystals  to  pressure,  with  the  view  of  deter- 
mining t-he  influence  thus  exerted  on  their  double  refraction.  The  crystal 
plate  is  placed  on  the  stage  of  a  polarizing  microscope,  pressure  being 
exerted  by  a  screw  and  measured  by  a  dynamometer.  In  the  case  of 
apatite,  for  example,  the  angle  between  the  axes,  in  the  plane  parallel 
to  the  direction  of  the  pressure,  but  before  the  pressure  was  applied, 
was  3°.  -The  plate  used  was  6""  square  and  4"*™  thick,  and  the  press 
^re  varied  from  0  to  100  pounds.    The  angle  between  the  axes  became 
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zero  for  a  pressure  of  6  pounds,  eqnal  to  1(P  for  a  pressure  of  33  pounds, 
and  to  170  for  one  of  100  pounds.  After  the  removal  of  the  pressure 
the  angle  between  the  axes  was  5^  in  the  primitive  plane,  and  did  not 
vary  on  repeating  the  experiment.  Beryl  gave  no  permanent  variation. 
Vitreous  orthoclase,  whose  axes  are  either  in  the  plane  of  symmetry  or 
perpendicular  to  it,  shows,  under  pressure  perpendicular  to  this  plane, 
an  increase  of  the  angle  in  this  plane  and  a  decrease  in  the  perpendic- 
ular plane.    {J.  Phys.y  February,  1884,  II,  iii,  106.) 

Von  Fleischl  has  communicated  to  the  Vienna  Academy  the  dis- 
covery of  double-refracting  liquids.  The  apparatus  used  was  a  com- 
pound hollow  prism  resembling:,  in  general,  FresnePs  quartz  combination. 
Concentrated  solutions  of  tartaric  acid  and  of  various  sugars  were  em- 
ployed, and  also  certain  optically  active  oils.  These  doubly  refracting 
liquids  possess  no  optic  axis,  and  the  wave  surfaces  are  in  every  instance 
two  concentric  spheres.    {Nature^  January,  1885,  xxxi,  204.) 

Bontgen  has  published  a  valuable  memoir  on  the  variation  of  the 
double  refraction  of  quartz  produced  by  electric  force.  Pressure  ex- 
periments show  that  in  a  crystal  of  quartz  of  normal  structure  the  sur- 
face of  a  section  normal  to  the  principal  axis  may  be  divided  into  six 
fields  by  lines  intersecting  at  an  angle  of  60^.  A  pressure  exerted  in, 
any  direction  passing  through  this  point  develops  contrary  electricities 
at  its  extremities.  When  a  fragment  of  quartz  is  submitted  to  electric 
induction,  so  that  the  lines  of  force,  without  being  parallel  to  an  axis  of 
no  pressure-electricity,  are  normal  to  the  principal  axis,  the  natural 
polarization  is  modified  by  the  action  of  the  electric  forces,  and  at  the 
same  time  the  double  refraction  of  the  rays  normal  to  the  principal  axis 
and  to  the  lines  of  force  is  increased  or  diminished  according  to  the  di- 
rection of  the  lines  of  force.  These  results  are  of  importance  in  connec- 
tion with  the  theory  of  pyroelectricity  proposed  by  Sir.  W.  Thomson. 
( Wied.  Ann.j  xviii,  213 ;  J.  Phys.,  January,  1884,  II,  in,  35.) 

Two  new  forms  of  polarizing  prism  have  appeared,  one  contrived  by 
Feussner  and  the  other  by  Bertrand.  Sleeman  has  described  the  former, 
giving  at  the  same  time  an  illustrated  account  of  the  various  polarizing 
prisms  thus  far  proposed,  six  in  number.  The  prism  of  Feussner  con- 
sists of  a  thin  plate  of  a  doubly  refracting  crystal  cemented  between 
two  wedge-shaped  pieces  of  glass,  the  terminal  faces  of  which  are  normal 
to  their  length.  The  refractive  indices  of  the  glass  and  the  cementing 
medium  should  correspond  with  the  greater  index  of  the  crystal,  and 
the  directions  of  greatest  and  least  elasticity  in  the  latter  must  stand  in  a 
plane  perpendicular  to  the  direction  of  the  section.  One  great  advan- 
tage of  this  prism  is  that  other  crystalline  substances  may  be  used  in- 
stead of  calc  spar,  provided  the  diflerence  between  the  ordinary  and  the 
extraordinary  index  is  greater  than  in  calc  spar.  Feussner  has  used 
for  this  purpose  a  plate  of  sodium  nitrate,  whose  indices  are  1.587  and 
1.336.  In  this,  as  in  calc  spar,  cleavage  plates  may  be  used.  As  a 
cementing  material  a  mixture  of  gum  dammar  with  monobromnaphtfaa- 
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lene  was  used,  haviDg  an  index  of  1.68.    {Zeitschr.f.  Inst-Kunde^  Feb- 
raary,  1884,  iv,  42  j  'Nature^  xxix,  614,  March,  1884.) 

Bertrand  constructs  his  prism  by  taking  a  prism  of  flint  glass  of  index 
1.658  and  cutting  it  along  a  plane  making  an  angle  of  76°  43'  8''  with 
the  terminal  faces.  These  new  faces  are  polished  and  cemented  with  a 
substance  of  index  equal  or  superior,  to  1.668,  placing  between  these 
surfaces  a  cleavage  prism  of  calc  spar  suitably  adjusted.  A  ray  of  light 
falling  on  the  prism  enters  it  and  is  incident  on  the  plate  of  calcite, 
which  divides  it  into  two,  polarized  in  planes  at  right  angles  to  each 
other.  The  ordinary  ray,  whose  index  is  1.668,  continues  its  part  in  a 
direct  linej  but  the  extraordinary  ray,  whose  index  is  less,  does  not 
enter  the  spar  at  all.  In  this  way  a  i)olarizing  prism  is  produced  which 
has  a  field  of  44^  46'  20".  This  prism  closely  resembles  that  of  Feuss- 
ner  above  described.    ((7.  E.,  September,  1884,  xcix,  638;) 

ELEOTBICtTY. 

1.  Magnetism, 

The  magnetic  moment  of  a  bundle  of  iron  wires  has  been  frequently 
compared  with  that  of  an  iron  cylinder,  but  the  influence  of  the  diame- 
ter of  the  wire  seems  not  to  have  been  studied.  Bakmetieff  has  filled 
the  core  of  a  cylindrical  coil,  148""  long  and  32.2""  in  interior  diame- 
ter, with  iron  wires  of  1"*,  of  2""  and  of  6°"  diameter,  and  magnetized 
them  by  more  or  less  intense  currents.  The  magnetic  moment  of  the 
bundle  of  the  finest  wires,  as  well  as  its  specific  magnetism,  was  notably 
superior  to  that  of  the  two  others,  especially  for  intense  magnetizing 
currents.  But  when,  instead  of  filling  all  the  sijace  within  the  coil  with 
the  wire,  only  an  annular  layer  of  wire  was  placed  within  it,  the  spe- 
cific magnetism  of  the  fine  wire,  for  the  same  current,  was  many  times 
greater  than  that  of  the  larger  wires.  (J.  8oc.  Phys.  Chim.  RmsCj  xv, 
142;  J.  Phyg.,  October,  1884,  II,  iii,  463.) 

According  to  Auerbach,  an  iron  cylinder  free  from  magnetism  re- 
ceives from  a  magnetizing  force  a  normal  magnetic  moment  correspond- 
ing to  that  force,  and  which  is  measured  by  the  current  induced  during 
its  development.  Bakmetieff  now  shows  that  this  law  does  not  apply 
to  iron  already  possessing  remanent  magnetism.  His  experiments 
show  that  for  electromagnets  not  forming  a  closed  magnetic  circuit 
the  normal  magnetism  hats  for  its  measure  the  arithmetical  mean  of  the 
two  induced  currents  obtained  by  closing  the  magnetizing  circuit,  di- 
rectly and  inversely.  For  a  closed  circular  electro-magnet  the  normal 
magnetism  has  double  this  value.  {J.  8oc.  Phys.  Chim.  Bmse^  xv,  173; 
J.Phys.,  October,  1884,  II,  in,  464.) 

Some  time  ago  Quincke  showed  that  electric  force  produces  a  press- 
ure upon  insulating  liquids  placed  in  an  electric  field.  He  has  now 
extended  his  investigation  to  magnetic  and  diamagnetic  fluids  placed 
in  a  magnetic  field.    Calling  jthe  diamagnetic  constant  for  air  unity,  he 
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finds  that  if  tbe  magnetic  field  is  bounded  by  air  the  magnetic  dif- 
ference of  pressure  in  the  fluid  and  in  the  air  may  be  expressed  by  a 
hydrostatic  pressure,  and  thus  its  diamagnetic  constant,  less  unity,  can 
be  measured.  Using  fields  varying  in  strength  from  300  c.  g.  s.  to 
12,000  c.  g.  s.,  the  increase  in  height  in  some  cases  was  more  than  32™" 
for  magnetic  fluids  and  —0.7°"  for  diamagnetic  ones.  {Ber.  AJc.  BerLj 
January,  1884 ;  Phil.  Mag.^  June,  1884,  V,  xvii,  447 ;  Am.  J.  8oi.j  Sep- 
tember, 1884,  III,  xxvm,  223.) 

Von  Helmholtz  has  applied  the  ordinary  chemical  balance  to  the 
determination  of  magnetic  moments.  Even  when  the  balance  is  itself 
not  absolutely  free  from  iron,  values  can  be  obtained  which  are  con- 
stant and  accurate  to  within  a  quarter  of  1  per  cent. ;  moreover,  the 
most  essential  advantage  of  the  method  is  that  it  is  quite  free  from 
disturbances  due  to  the  incessant  changes  in  the  terrestrial  magnetism, 
(Ber.  AJc.  Berlj  April,  1883;  Phil.  Mag.y  January,  1884,  V,  xvii,  75.) 

Wleugel  and  Henrichsen  have  examined  the  magnetism  of  some  com- 
pounds of  the  alcohol  radicals  CnH2„+i,  by  placing  them  in  long  glass 
vessels  suspended  bifilarly  between  the  pointed  half  armatures  of  a  pow- 
erful electro-magnet,  charged  by  the  current  from  16  to  18  Bunsen  cells. 
The  magnetism  developed  was  measured  by  a  torsion  method  by  means 
of  a  mirror  and  scale.  The  conclusions  are :  (1)  The  introduction  of  CH2 
into  the  molecule  produces  an  increase  in  the  molecular  magnetism  which 
is  nearly  constant  and  has  —1,640  for  its  mean  value;  (2)  the  molecular 
magnetism  of  a  chemical  body  is  equal  to  the  sum  of  the  partial  mag- 
netisms of  the  alcohol  radical  and  of  the  other  parts  of  the  compound  ; 
(3)  HO,  I,  S,  and  Br  have  the  same  specific  magnetism,  the  mean  value 
of  which  is  —44.3;  (4)  Gl,  on  the  other  hand,  has  a  dift'erent  specific 
magnetism,  about  —61,  a  value  nearly  the  same  as  that  found  for  the 
radical  of  acetic  acid,  —63 ;  (5)  the  alcohol  radicals  possess  the  same 
specific  magnetism  as  their  isomers ;  and  (6)  the  magnetism  of  the  alco- 
hol radicals  is  made  up  of  the  atomic  magnetisms  of  the  carbon  and 
hydrogen.     {Phil.  Mag.,  July,  1884,  V,  xviii,  78.) 

Leduc  has  shown  {J.  Phys.,  II,  ill,  133)  that  when  a  plate  of  bismuth 
is  placed  in  a  magnetic  field  at  right  angles  to  the  lines  of  force,  the 
equipotential  surfaces  of  a  current  traversing  the  plate  are  deflected 
from  their  proper  direction.  Hence  the  physical  condition  of  the  metal 
must  have  experienced  some  alteration.  Hurion  has  taken  advantage 
of  Kerr's  observation  that  a  mirror  placed  between  the  poles  of  anelec- 
tro-raagnet  rotates  the  plane  of  polarization  of  an  incident  perpendicular 
-'ay  when  the  magnet  is  excited,  to  test  this  change  in  the  physical 
properties  of  bismuth.  By  pouring  the  melted  metal  on  a  hot  plate  of 
glass  he  prepared  a  mirror,  which  was  placed  between  the  poles  of  a 
Faraday's  electromagnet.  It  was  found  that  the  bismuth  rotated  the 
plane  of  polarization  through  18'  in  the  opposite  direction  to  the  cur- 
rent which  excites  the  magnet,  and  that  its  electric  resistance  is  in- 
creased when  it  is  placed  in  a  magnetic  field.  [Phil,  itfcr^.,  OctolK ', 
1884,  7,  XVIII,  389.) 
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Bosanqnet  has  tested  experimeDtally  the  idea  of  a  repulsion  between 
magnetic  lines  of  force,  by  the  use  of  rings  magnetized  by  means  of  a 
continuous  wire  uniformly  wound  around  them,  and  has  shown  that  they 
present  no  external  magnetic  action  even  though  they  may  be  the  seat 
of  closed  circuits  of  magnetic  lines  of  force  of  very  great  intensity. 
Since  we  may  suppose  the  ring  divided  into  a  number  of  separate  rings, 
each  containing  lines  of  force,  *and  since  such  rings  will  be  wholly  with- 
out action  on  one  another,  it  follows  that  if  such  similar  rings  be  placed 
parallel  and  close  to  each  other  they  do  not  repel  each  other,  as  they 
should  do  if  there  existed  a  repulsion  between  parallel  lines  of  force. 
(Fkil.  Mag.y  December,  1884,  V,  xvin,  494.) 

McGee  has  described  a  novel  magnetic  engine,  based  on  the  diminu- 
tion in  the  magnetism  of  iron  by  heat.  It  consists  of  a  ring  13®°^  in 
diameter,  made  up  of  one  or  more  turns  of  iron  wire  and  supported  on 
radial  arms  so  as  to  revolve  about  a  vertical  axis.  Near  it,  and  with 
its  axis  in  a  radial  direction,  is  a  permanent  bar-magnet.  If  now  the 
ring  of  wire  be  heated  to  bright  redness  on  one  side  or  the  other  of  the 
magnet,  this  magnet  exerts  a  stronger  attraction  upon  the  wire  on  the 
opposite  or  cooler  side  than  upon  the  heated  side,  and  the  ring  revolves. 
By  means  of  a  pulley  and  string  on  the  axis,  using  a  powerful  electro- 
magnet, a  weight  of  six  grams  was  raised  50«™  in  six  minutes.  The 
source  of  energy  is  of  course  the  gas-burner  employed.  {Sdencey  m, 
274,  March,  1884.) 

Stracciati  has  studied  the  currents  produced  in  iron  by  its  demag- 
netization, and  their  influence  upon  the  rapidity  of  this  demagnetization, 
using  for  these  experiments  the  method  of  Felici.  He  concludes  that 
the  rapidity  with  which  the  magnetism  of  a  mass  of  iron  disappears 
when  the  magnetizing  force  ceases,  diminishes  at  first  rapidly,  when 
this  force  increases,  but  appears  finally  to  tend  toward  a  constailt  value  j 
and  that  this  velocity  in  the  case  of  a  bundle  of  iron  \^ires  separated  by 
silk-  from  each  other  diminishes  notably  when  the  mass  is  rendered  a 
continuous  conductor,  as  by  plunging  it  in  a  bath  of  mercury.  {J.  Fhys.y 
December,  1884,  II,  iii,  552.) 

Trowbridge  and  Hill  have  made  an  elaborate  investigation  of  the  heat 
produced  in  iron  and  steel  by  reversals  of  magnetization.  Their  con- 
clusions are  as  follows :  (1)  The  hea.t  developed  is  probably  due  to  in- 
duction currents  and  not  to  molecular  vibrations ;  (2)  the  heating  is 
confined  to  the  surface  until  equalized  by  conduction  5  (3)  the  musical 
note  emitted  is  the  note  of  the  coil,  due  to  the  number  of  reversals  of 
the  machine,  and  is  merely  strengthened  by  the  metallic  core;  and  (4) 
these  experiments  confirm  what  has  long  been  known  on  the  effect  of 
vibrations  and  shocks  on  the  magnetic  condition  of  iron  and  steel. 
(Am.  J.  Sci,,  January,  1884,  III,  xxvii,  58.) 

Bakmcdeff,  who  has  also  investigated  these  phenomena,  arrives  at 
the  conclusion  that  magnetism  by  itself  produces  variations  of  tempera- 
ture in  magnetized  bodies,  and  that  this  magnetic  heat  is  eQjial  to  the 
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product  of  the  magnetic  moment  by  the  magnetizing  force  multiplied 
by  a  constant,  increasing  with  the  frequency  of  interruption  of  the  cur- 
rent, and  still  more  when  the  current  is  alternated.  {Nature^  July,  1884, 
XXX,  223.) 

Warburg  and  Honig  have  also  experimented  in  the  same  direction, 
and  have  come  to  the  conclusion  that  a  large  proportion  of  the  heat 
observed,  nearly  75  per  cent.,  is  due  to  magnetic  friction.  {Am.  J.  Sci.; 
March,  1884,  III,  xxix,  238.) 

2.  Electric  Generators. 

Kalischer  ha^  tested  the  hypothesis  that  the  condensation  of  steam 
may  be  a  source  of  electrification,  using  twelve  largo  glass  vases  covered 
with  tin  foil  and  filled  with  ice,  placed  on  a  sheet  of  tinned  iron,  insu- 
lated by  a  block  of  glass ;  the  whole  being  placed  within  a  large  insu- 
lated metallic  box,  the  metallic  cover  of  which  was  perforated  to  allow 
the  access  of  air.  An  insulated  wire  connected  the  sheet  of  iron  ou 
which  the  vases  rested  with  one  of  the  pairs  of  quadrants  of  a  Kirchhoff 
electrometer,  the  other  pair  being  put  to  earth.  The  atmospheric 
moisture  condensed  on  the  outside  of  the  vases.  The  observed  deviai- 
tions  of  the  electrometer  were  of  the  same  order  of  magnitude  whether 
the  vases  were  empty  or  full  of  ice,  being  sometimes  in  one  direction, 
sometimes  in  the  other.  The  best  results  were  obtained,  however,  by 
compressing  air  into  a  glass  reservoir,  connecting  the  metallic  rod  pass- 
ing into  its  interior  with  the  electrometer.  During  the  expansion  the 
moisture  condensed  on  the  rod,  but  the  needle  showed  no  deviation. 
It  cannot,  consequently,  be  affirmed  that  condensation  of  aqueous  vapor 
is  a  source  of  atmospheric  electricity,  (  Wied.  Ann.j  xx,  614 ;  J.  Phys.y 
May,  1884,  II,  iii,  219.) 

It  is  generally  assumed  that  ordinary  zinc  is  positive  to  amalgamated 
zinc  in  a  solution  of  zinc  sulphate.  But  Eobb  has  shown  that  if  care 
be  taken  to  employ  pure  zinc,  and  solutions  of  sulphate  free  from  acid, 
the  couple  shows  no  sensible  electro-motive  force.  Lippmann  has 
(liscussod  this  result,  and  shows  that  the  contrary  result  is  in  direct 
contradiction  to  the  second  law  of  thermo-dynamics,  since  the  action  of 
the  current  developed  would  cause  the  deposition  of  zinc  on  the  pure 
zinc,  which  could  then  be  amalgamated  again,  and  so  on;  a  finite  quan- 
tity of  work  being  done  at  the  expense  of  the  amalgamation  only.  With 
cadinium  in  cadmium  sulphate,  however,  the  polarity  is  reversed,  and 
hence  there  is  no  conflict  with  the  above  law.  (J.  Phys.j  September, 
1884,  II,  III,  388.) 

Carhart  has  determined  the  relation  between  the  electro-motive  force 
of  a  Daniell  cell  and  the  strength  of  the  zinc  sulphate  solution,  employ. 
ing  for  the  purpose  the  compensation  method  of  Poggendorff.  With 
a  1  percent,  solution  the  electromotive  force  was  1.126  volts ;  3  percent., 
1.133;  5  percent.,  1.142 5  7^  percent,  1.120;  10  per  cent.,  I.H85  1^  V^r 
cent,  1.115;  20  percent,  1.111;  and  25  per  cent,  1.111;  the  mean  of 
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the  whole  being  1.122.  Testing  a  Latimer  Clark  standard  cell  by  this 
method,  the  aathor  obtained  for  its  value  1.434  volts.  Hence  the  vari- 
ation in  the  strength  of  the  zinc  sulphate  solution  affects  the  electro- 
motive force.    {Am.  J.  Sci.y  IN^ovember,  1884,  III,  xxviii,  374.) 

Beetz  has  proposed  a  simplified  form  of  Daniell  cell  for  use  as  a  nor- 
mal element,  which  is  of  remarkable  constancy  at  different  temperatures, 
and  which,  owing  to  its  high  resistance,  falls  off' only  slightly  on  closed 
circuit.  The  battery  for  charging  the  quadrants  of  an  electrometer  is 
made  by  filling  glass  tubes,  S^°^  long  and  5™°»  in  diameter,  one-half  fall 
of  plaster  of  Paris  mixed  with  solution  of  copper  sulphate,  and  the  other 
half  with  plaster  mixed  with  zinc  sulphate  solution,  wires  of  copper 
and  of  zinc  being  placed  in  the  corresponding  mixture,  the  external 
ends  being  soldered  together  alternately.  Twelve  of  these  form  a  row, 
and  twelve  of  these  rows  form  the  battery,  the  difference  of  potential 
of  the  144  cells  being  162  volts.  The  entire  battery  occupies  a  space 
of  only  16°"^  square.  {Wied.  Ann.^  xxii,  402;  Fhil.  Mag.j  September, 
1884,  V,  XVIII,  173;  Am.  J.  Soi,,  November,  1884,  III,  xxvin,  390.) 

Another  standard  cell  devised  by  Beetz  is  a  modified  Latimer  Clark 
cell.  It  consists  of  a  tube  in  which  a  compressed  cake  of  mercurous 
and  zinc  sulphates  is  placed,  the  zinc  being  on  one  side  of  this  cake 
and  the  mercury  on  the  other.  The  electro- motive  force  was  1.44  volts, 
which  on  short  circuiting  for  48  hours  fell  only  to  1.408.  Its  resistance 
is  15.7  ohms.    (Nature,  October,  1884,  xxx,  568.) 

At  the  Montreal  meeting  of  the  British  Association  one  of  the  sub- 
jects for  general  discussion  was  the  seat  of  the  electromotive  forces  of 
the  voltaic  cell.  It  was  opened  by  O.  J.  Lodge,  who  inclined  to  the 
chemical  theory,  in  opposition  to  Sir  William  Thomson  and  others,  who 
favored  the  contact  theory.  Print*  d  copies  of  notes  prepared  by  Dr. 
Lodge,  containing  the  points  involved  in  the  question  at  issue,  were 
distributed  before  the  meeting.     {Nature^  October,  1884,  xxx,  594.) 

Quite  a  number  of  new  forms  of  voltaic  cell  have  been  proposed. 
Eeynier  has  studied  the  effect  of  varying  the  size  of  the  elecfrodes  in  a 
battery  upon  its  electro-motive  force,  and  has  constructed  two  cells 
which  he  calls  maximum  and  minimum  cells.  The  former  has  a  copper 
plate  plicated  so  as  to  have  a  surface  of  30' square  decimeters,  or  300 
time^  as  large  as  that  of  the  zinc  plate,  which  is  simply  a  wire  3""°  in 
diameter.  The  containing  vessel  has  a  capacity  of  800  c.  c.  and  the 
cell  has  a  resistance  of  0.2  to  4  ohms,  according  to  the  liquid  used. 
The  latter,  while  exteriorly  of  the  same  size,  contains  a  negative  elec- 
trode 5  sq.  dm.  in  size,  the  positive  being  a  copper  wire  0.5"'°  in  diam- 
eter, the  surface  immersed  being  1  sq.  cm.  With  these  batteries  he  has 
measured  the  maximum  and  minimum  electro-motive  force  of  the  or- 
dinary electrolytes.  In  dilute  sulphuric  acid,  the  zinc  being  amal- 
gamated, the  maximum  electro- motive  force  observed  was  1.072  volts 
and  the  minimum  0.272.  The  maximum  cell,  charged  with  a  liquid 
composedof  20  parts  salt  in  100  of  water,  he  proposes  as  a  standard 
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cell,  its  electro- motive  force  being  0.82  volt  between  5©  and  4(P.  {«/. 
Fhys.,  October,  1884,  II,  iii,  444,  448.) 

Lalande  and  Chaperon  suggest  cnpric  oxide  as  the  depolarizing  agent 
in  the  battery.  The  oxide  is  placed  on  the  copper  plate,  which  is 
covered  with  a  solution  of  caustic  potash,  and  a  plate  of  zinc  is  suspended 
in  it.  The  electro-motive  force  is  0.98  volt  and  the  cell  is  remarkably 
constant.    (Nature^  January,  1884,  xxix,  227.) 

Tommasi  and  Eadiquet  have  constructed  a  battery  with  two  carbon 
electrodes.  The  positive  plate  is  placed  at  the  bottom  of  a  porcelain 
jar  and  covered  with  lead  peroxide,  the  negative  plate  is  covered  on 
its  surface  with  platinized  coke,  the  two  being  separated  by  a  sheet  of 
parchment  paper.  A  solution  of  common  salt  is  used  as  the  electro- 
lyte, which  must  not  completely  cover  the  upper  plate.  The  electro- 
motive force  on  closed  circuit  is  0.6  volt.     (0.  R.,  July,  1884,  xcix,  129.) 

Pabst  has  invented  an  iron  cell,  the  electrodes  of  which  are  carbon 
and  wrought-iron  in  a  solution  of  ferric  chloride,  and  which  is  claimed 
to  be  non  polarizable  and  self-regenerating.  The  oxygen  of  the  air  is 
absorbed  in  the  working  of  the  battery,  and  ferric  oxide  is  deposited  at 
the  bottom  of  the  cell.  Its  electro-motive  force  is  about  0.78  volt.  {Na- 
turcj  January,  1885,  xxxi,  203.) 

Bartoli  has  designed  a  battery  in  which  the  material  consumed  is 
carbon,  whiqh  is  in  the  form  of  a  compacted  mixture  of  Ceylon  graphite 
and  retort  coke.  This  constitutes  one  of  the  electrodes,  while  the  other 
one  is  platinum.  The  exciting  liquid  is  sodium  hypochlorite,  and  the 
electro-motive  force  is  only  about  0.2  volt.  {Nature,  January,  1885, 
XXXI,  203.) 

Jablochkoff  has  produced  a  battery  of  considerable  scientific  interest. 
A  small  rod  of  sodium,  weighing  about  8  grams,  is  squeezed  into  con- 
tact with  an  amalgamated  copper  wire  and  flattened.  It  is  then  wrapped 
in  tissue  paper  and  fastened  by  wooden  pegs  to  a  plate  of  very  porous 
carbon.  The  sodium  absorbs  the  moisture  of  the  air  and  no  solution  is 
required.  Its  electro-motive  force  is  2.5  volts,  but  its  resistance  is  25 
ohms.     {N'ature,  January,  1885,  xxxi,  203.) 

Skrivanow's  battery  consists  of  zinc  and  of  silver  chloride  enclosed 
in  parchment  paper  and  immersed  in  a  solution  composed  of  75  parts 
caustic  potash  in  100  of  water.  The  enclosing  vessel  is  a  hard  rub- 
ber cup  which  is  hermetically  sealed,  and  the  whole  weighs  100  grams. 
The  electro-motive  force  is  from  1.45  to  1.50,  and  the  cell  will  give  a 
current  of  1  ampere  for  about  an  hour.  Then  the  solution  must  be  re- 
newed, and  after  two  or  three  renewals  of  this  the  silver  chloride  must 
be  replaced.    (0.  jB.,  January,  1884,  xoviii,  224.) 

Gore  has  constructed  a  new  and  convenient  form  of  thermo-electric 
apparatus  for  measuring  small  electro- motive  forces  by  the  method  of 
opposition.  It  consists  of  about  300  horizontal,  slender,  parallel  wires 
of  iron  and  German  silver,  the  former  covered  with  cotton.  These 
wires  are  about  8  inches  long,  fixed  side  by  side  in  close  mutual  con- 
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tdctj  thoagh  insulated  from  each  other,  as  a  continuous  flat  layer  about 
16  inches  long,  soldered  end  to  end  in  an  alternating  series.  About  1^ 
inch  in  length  at  each  end  is  bent  downward  so  as  to  dip  into  two 
liquids  of  different  temperatures  contained  in  two  long,  narrow  troughs. 
The  hot  one  is  melted  paraffin,  kept  at  12(P',  the  cold  one  is  a  non-vola- 
tile petroleum.  The  resistance  of  295  pairs  of  such  wires  was  95.6  ohms 
at  16°  C;  and  when  the  difference  of  temperature  in  the  two  baths  was 
lOOo  the  electro- motive  force  was  0.7729  volt,  and  when  it  was  130o, 
1.005  volts.  Each  element  gave,  therefore,  0.0000262  volt  lor  lo.  With 
this  apparatus  measurements  have  been  made  to  the  35^07?  part  of  a 
volt.  The  anthor  finds  it  very  useful  in  practice.  {Nature,  March. 
1884,  XXIX,  513.) 

Yon  Waltenhofen  has  observed  that  the  Noe  thermo-battery  is  capa- 
ble of  taking  a  charge  like  an  accumulator.  When  the  current  of  a 
battery  is  sent  for  a  few  moments  through  one  of  these  generators,  it  is 
capable  of  yielding  a  counter-current,  due,  of  course,  to  the  well-known 
Peltier  effect.  A  different  effect,  however,  was  observed  according  to 
the  direction  of  the  charging  current.  When  this  current  was  in  one 
direction,  the  discharge  currents  were  proportional  to  these  and  were 
always  in  the  opposite  direction.  But  when  the  charging  current  was 
reversed,  the  discharge  current  at  first  increased  to  a  maximum,  then 
decreased  to  zero,  then  began  in  the  reverse  direction,  or  that  of  the 
charging  current.  The  author  ascribes  this  anomalous  result  to  the 
unequal  heating  of  the  junctions.    (Nature^  January,  1884,  xxix,  227.) 

Two  important  papers  have  appeared  having  for  their  object  the  dis- 
cussion of  the  theory  of  the  dynamo-electric  machine.  The  first  of  these 
is  by  Olausius  ( Wied.  Ann.,  xx,  353;  Phil.  Mag,,  January,  February, 
1884,  Y^  XVII,  46,  119;  J.  Fhys,,  July,  1884,  II,  iii,  313),  and  the  other, 
on  machines  with  alternating  currents,  by  Lucas  (0.  E.,  March,  1884, 
xovm,  670),  who  used  the  Meritens  ma>chine  in  his  experiments. 

Fitzgerald  has  sought  to  produce  a  non-sparking  dynamo  by  apply- 
ing the  principles  of  MaxwelPs  modification  of  Thomson's  electric  doub- 
ler  to  a  dynamo,  in  which  the  current  passes  through  two  or  more  coils 
in  parallel  circuit.  Under  these  circumstances  it  is  possible  to  arrange 
the  magnetic  field  and  the  brushes  so  that  when  the  terminals  of  any  coil 
come  into  contact  with  their  brushes  the  terminals  shall  be  at  the  same 
difference  of  potential  as  the  brushes,  so  that  when  they  break  contact 
there  shall  be  no  current  circulating  in  the  coil,  and  therefore  no  sparks 
produced.  The  energy  of  self-induction,  usually  wasted  on  local  cur- 
rents and  sparks  will  now  be  spent  in  the  production  of  useful  current. 
{Nature,  July,  1884,  xxx,  331.) 

3.  Electrical  Units  and  Mea^iurements. 

The  International  Electrical  Conference  held  in  Paris  in  April  con- 
cluded the  business  before  it  and  adjourned  finally.  Each  section 
adopted  resolutions  as  foUows :  First  section,  electric  units :  (1)  The 
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legal  ohm  is  the  resistance  of  a  column  of  mercury  of  a  square  millime- 
ter in  cross-section  and  106*^°^  in  length,  at  the  temperature  of  melt- 
ing ice.  (2)  The  conference  expresses  the  wish  that  the  French  Govern- 
ment should  transmit  this  resolution  to  the  different  states,  and  recom- 
mend an  international  adoption  of  it.  (3)  The  conference  recommends 
the  construction  of  primary  standards  in  mercury  conformable  to  the 
•resolution  previously  adopted,  and  the  concurrent  employment  of  scales 
of  secondary  resistances  in  solid  alloys,  which  shall  be  frequently  com 
pared  amongst  one  another  and  with  the  primary  standard.  (4)  The 
ampere  is  the  current  the  absolute  value  of  which  is  10  to  the  power 
minus  1  in  electro-magnetic  units.  (5)  The  volt  is  the  electo)-motive 
force  which  maintains  a  current  of  1  ampere  in  a  conductor  the  resist- 
ance of  which  is  1  legal  ohm.  Second  section,  earth  currents  and 
atmospheric  electricity :  (1)  It  is  to  be  desired  that  the  results  of  ob- 
servations collected  by  the  various  administrations  be  sent  each  year 
to  the  Interuational  Bureau  of  Telegraph  Administration,  at  Berne, 
which  will  make  a  digest  of  them  and  communicate  it  to  the  various 
Governments.  (2)  The  conference  expresses  the  wish  that  observations 
of  earth  currents  be  pursued  in  all  countries.  Third  section,  standard  of* 
light:  (I)  The  unit  of  each  kind  of  simple  light  is  the  quantity  of 
light  of  the  same  kind  emitted  in  a  normal  direction  by  a  square  centi- 
meter of  surface  of  molten  platinum  at  the  temperature  of  solidification. 
The  practical  unit  of  white  light  is  the  quantity  of  white  light  emitted 
normally  by  the  same  source.  {Nature^  May,  1884,  xxx,  26 ;  J.  Phys.^ 
June,  1884,  II,  iii,  229.) 

Eowland  has  completed  his  determination  of  the  length  of  the  mer- 
cury column  1  sq.  mm.  in  cross-section  which  has  a  resistance  of  1 
ohm.  The  experiments  were  made  at  Clifton,  2  miles  from  Balti- 
more, the  expense  being  defrayed  by  the  Government.  The  resist- 
ance of  columns  of  pure  mercury,  contained  in  glass  tubes  of  various 
calibers  and  lengths,  was  first  determined  in  B.  A.  units,  and  then  the 
determination  in  ohms  of  the  B.  A.  standard  completed  the  measure- 
ment. Three  methods  were  used  in  the  latter  comparison.  The  first 
consisted  in  heating  some  non-conducting  liquid,  such  as  alcohol  or  tur- 
pentine, by  the  current,  in  a  conductor  whose  ends  were  kept  at  a  known 
difference  of  potential,  the  same  heating  being  then  produced  mechan- 
ically, thus  determining  the  resistance  of  the  conductor  in  terms  of  the 
work  equivalent  of  the  heat.  The  second  method  used  was  that  of 
Kirchhoff,  as  modified  by  Rowland  in  his  1876  determination  of  the  ohm. 
The  third  method  was  the  earth-inductor  method  of  Weber.  Unfortu- 
nately the  experiments  were  not  completed  in  season  to  have  the  results 
communicated  to  the  Paris  conference  in  April,  but  they  were  commu- 
nicated to  the  American  Electrical  Conference  held  in  September  in 
Philadelphia.  Rowland  gives  as  the  length  of  the  mercury  column,  as 
the  mean  of  his  experiments,  106.27*'*^.  {Science^  January,  1884,  in,  10; 
JEJlec.  WarlOj  September,  1884,  iv,  101.) 
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Mascart,  De  Iberville,  and  Bendit  have  made  a  deteriuiuation  of  the 
length  of  the  mercury  column  required  by  the  legal  ohm.  using  for  this 
purpose  the  methods  of  Kirchhoff  and  Weber.  They  conclude  as  fol- 
lows :  "  The  experiment  appears  to  us  to  show  that  the  value  of  the 
ohm  is  surely  comprised  between  106.2  and  106.4*^'";  we  may  consider 
the  value  10G.3  as  exact,  at  least  to  y^^j  part."  (G.  E.^  April,  1884, 
xcviii,  1034;  J.  Fhys.j  June,  1884,  II,  iii,  230.) 

Benoit  has  constructed  for  the  French  Government  four  mercury 
standards  corresponding  to  the  ohm  of  the  conference.  These  are 
straight  glass  tubes  whose  caliber  is  nearly  1""".  The  resistances  as 
measured  were  1.000017,  0.999996,  0.999960,  and  1,000003  ohms,  or 
0.999994  as  a  mean.     (0.  i^.,  xcix,  864,  November,  1884.) 

The  committee  of  the  British  Association  has  announced  that  arrange- 
ments have  been  completed  for  testing  resistance  coils  at  the  Cavendish 
Laboratory,  and  issuing  certificates  of  their  value.  They  assume  the 
B.  A.  unit  to  be  0.9867  of  a  standard  ohm.  {Nature^  xxix,  465,  March, 
1884.) 

Edelmann  has  modified  the  quadrant  electrometer  of  Thomson  by 
making  the  quadrants  cylindrical,  formed  by  slitting  a  metal  tube  into 
four  parts  by  four  equidistant  cuts  parallel  to  the  axis.  The  needle 
consists  of  two  portions  of  metal  cut  from  a  cylinder,  united  above  and 
below  and  hung  by  a  single  fiber,  directive  force  being  given  by  a  small 
attached  magnetic  needle.     {Nature,  January,  1884,  xxix,  239.) 

Chervet  has  described  a  new  form  of  capillary  electrometer  with  hor- 
izontal tube,  in  which  this  tube  is  slightly  cohical,  and  which  is  empir- 
ically graduated.  With  a  lens  magnifying  six  times,  a  difference  of  po- 
tential of  0.00001  Daniell  cell  may  be  observed.  {J.  Phys,,  June,  1884,  II, 
in,  258.) 

Garbe  has  laid  down  the  two  following  laws  in  relation  to  the  cap- 
illary electrometer  of  Lippmann :  (1)  The  capillary  constant  of  mer- 
cury is  greatest  when  the  electrical  difference  at  the  meniscus  is  nil, 
and  as  a  rule  its  value  is  independent  of  the  sign  of  this  difference. 
(2)  The  electrical  capacity  at  a  constant  surface  of  airelectrode  plunged 
in  a  liquid  is  purely  a  function  of  the  electrical  difference,  independent  of 
the  sign  of  that  difference,  and  is  least  when  that  difference  is  nil.  (Na- 
ture,  October,  1884,  xxx,  568.) 

Lippmann  has  contrived  a  mercury  galvanometer  based  on  the  ae- 
tion  of  magnets  on  currents.  A  mercury  manometer  in  the  form  of  a 
U-tnbe  is  placed  between  the  poles  of  a  permanent  magnet,  so  that 
these  poles  are  on  the  right  and  left  side  of  the  horizontal  i)ortion. 
The  current  to  be  measured  is  made  to  traverse  this  horizontal  portion 
in  a  vertical  direction ;  k  r.,  perpendicular  to  the  axis  of  the  tube.  A 
difference  of  level  is  thereby  produced  in  the  manometer  columns  pro- 
portioual  to  the  strength  of  the  current.  In  one  of  the  author's  instru- 
ments this  difference  is  equal  to  23'""'  for  1  ampere ;  in  another  to  oS'""*  ibr 
1  ampere.    The  apparatus  is  reversible;  bjr  moving  the  in^rcuryjUie- 
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chanically  a  current  is  developed.    (C.  2^.,  May,  1884,  xcvin,  1256;  «7. 
Fhys.,  September,  1884,  II,  iii,  384.) 

Au  obvious  modification  permits  this  instrument  to  be  converted 
into  an  electro-dynamometer.  A  small  retangular  chamber  filled  with 
mercury  is  placed  at  the<;enter  of  a  coil  of  copper  wire.  The  current 
to  be  measured  passes  successively  through  the  coil  of  wire  and  the 
layer  of  mercury,  which  communicates  laterally  with  the  two  branches 
of  a  manometer,  and  causes  a  difference  of  level  in  the  mercury  columns 
which  is  rigorously  proportional  to  the  square  of  the  current  strength. 
It  may  be  graduated  in  absolute  measure ;  in  one  of  the  author's  instru- 
ments a  current  of  1  C.  G.  S.  unit,  or  10  amperes,  produces  a  pressure 
of  650  dynes,  or  about  650  milligrams  per  square  centimeter.  It  may  be 
used  for  direct  or  alternating  currents,  and  when  once  graduated  may 
serve  as  a  standard.  (0.  JK.,  June,  1884,  xoviii,  1534;  J.Phys.j  Septem- 
ber, 1884,  II,  III,  387.) 

Several  new  forms  of  galvanometer  have  been  described.  T.  and  A.  Gray 
have  constructed  a  very  sensitive  instrument,  consisting  of  two  pairs  of 
coils  with  hollow  cores,  arranged  so  that  the  axes  of  each  pair  are  parallel 
and  in  a  vertical  plane,  and  act  on  a  needle  system  consisting  of  two 
horseshoe  magnets  of  thin  steel*  wire,  connected  by  a  very  light  frame 
of  aluminum,  and  hung  with  their  planes  vertical,  so  that  a  horseshoe 
corresponding  to  each  pair  of  coils  has  its  poles  within  the  hollow  cores. 
Each  pair  of  coils  is  carried  by  a  vertical  brass  plate,  the  two  plates 
being  placed  so  as  to  make  an  angle  with  one  another  of  about  lOOo. 
Certain  other  instruments  are  described,  in  which  two  perfectly  ver- 
tical and  straight  needles  are  used  to  give  an  astatic  system.  {Nature^ 
March,  1884,  xxix,  444.) 

In  D 'Arson val  and  Depre^'s  galvanometer  the  coil  is  movable  and 
the  magnet  fixed.  A  powerful  horseshoe  magnet  placed  vertical,  with 
its  poles  upward,  has  a  rectangular  coil  suspended  between  these  poles 
by  fine  silver  wire.  A  small  cylinder  of  soft  iron  is  supported  within 
the  rectangle  for  the  purpose  of  re-enforcing  the  magnetic  field.  A  mir- 
ror above  the  rectangle  enables  the  deflections  to  be  read.  The  instru- 
ment is  very  dead-beat  and  will  indicate  a  millionth  of  an  ampere. 
(Mature,  November,  1884,  xxxi,  86.) 

Bosanqnet  has  devised  what  he  calls  a  standard  tension  galvanometer, 
which  is  a  form  of  tangent  galvanometer  independent  of  any  process 
of  calibration,  and  whose  accuracy  depends  only  on  the  usual  measures 
of  dimensions  and  the  knowledge  of  the  horizontal  component  of  the 
earth's  magnetism,  together  with  its  resistance.  {Phil  Mag.j  January, 
1884,  V,  XVII,  27.) 

Bottcher's  solenoidal  galvanometer  consists  of  a  soft  iron  cylinder  1  to 
IJ®*"  in  diameter  and  20®"  long,  suspended  by  a  thread  to  a  spring- 
balance,  so  that  one  half  projects  from  a  firmly  fixed  coil  of  wire.  (jPhiL 
Mag,^  March,  1884,  V,  xvii,  248.) 
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Dacretefs  instrament  has  the 'two  astatic  needles  in  the  same  hor- 
izontal plane.    (0.  JB.,  October,  1884,  xcix,  6051) 

Stone  has  described  an  electro-dynamometer  with  an  extremely  light 
suspended  coil  made  of  alnminum  wire.  {Naturcy  xxx,  635,  October, 
1884.) 

Bellati  has  substitated  for  the  needle  of  a  reflection  galvanometer  a 
small  cylinder  of  soft  iron  suspended  bifilarly  in  a  direction  perpendicu- 
lar to  the  magnetic  meridian,  the  vertical  coil  through  which  the  current 
passes  being  inclined  45<^  to  this  meridian.  Since  the  electro-magnetic 
action  preserves  always  the  same  sign,  the  instrument  acts  as  an  elec- 
trO'dynamometer.  If  a  bundle  of  soft  iron  wires  be  used,  0.15™"  in  diam- 
eter and  17°>"  long,  the  instrument  readily  indicates  telephone  cur- 
rents.   (J.  P%«.,  May,  1884,  II,  iii,  220.) 

4.  Electric  Spark  and  Electric  Light 

Foster  and  Pryson  have  given  a  simple  formula  to  represent  the  dif- 
ference of  potential  required  to  give  sparks  in  air.  If  this  difference  of 
potential  be  represented  by  V,  and  the  length  of  the  spark  in  centimeters 
be  Z,  their  experiments  give  approximately  V = 102Z  -f-  7.07.  The  results 
were  obtained  with  brass  balls  1.35®™  in  diameter,  africtional  machine, 
and  a  Foster  absolute  electrometer.  When  i=0.142,  the  difference  of 
potential  was  154.76 ;  with  Z=0.284,  V= 133.35 ;  for  I  =  0.497,  Y  =  131.66; 
and  for  I  =  0.9,  V  =  138.57 ;  the  value  of  V  diminishing  then  and  increas- 
ing again.     (Nature^  March,  1884,  xxix,  446.) 

In  his  Bakerian  lecture,  Schuster  has  ably  discussed  the  experiments 
which  have  made  on  the  electric  discbarge  through  gases,  and  has  given 
a  sketch  of  a  theory  of  this  action.  He  shows  that  the  negative  glow 
18  divisible  into  three  layers,  increasing  in  thickness  with  decreasing 
density.  In  the  flrst  place,  a  luminous  layer  closely  surrounds  the  elec- 
trode, which,  when  this  is  new,  is  of  a  golden  color.  The  spectroscope 
shows  in  this  the  presence  of  sodium  and  hydrogen.  The  second  layer  is 
known  by  the  name  of  the  dark  space.  The  third  layer  is  tha  glow 
proper.  The  theory  proposed  is  this:  that  within  the  first  layer  the 
gaseous  molecules  are  decomposed,  that  their  respective  parts  are  pro- 
jected with  great  velocity  through  the  dark  space,  that  this  velocity  is 
gradually  reduced  by  impacts  within  the  glow,  and  that  in  the  positive 
part  of  the  discharge  the  discharge  takes  place  by  diffusion,  except  when 
stratifications  appear.    {Nature^  July,  1884,  xxx,  230.) 

E.  Wiedemann  has  also  investigated  the  phenomena  of  the  electric 
discharge  in  gases.  He  supposes  that  the  positive  discharge  consisting 
in  a  current  preceded  by  a  polarization  of  the  gas  is  an  electrical  phe- 
nomenon proper,  and  he  attributes  it  to  a  longitudinal  motion.  The 
negative  rays  are  the  true  .luminous  rays,  of  very  short  wave-length, 
energetically  absorbed  by  the  ponderable  medium,  in  which  they  excite 
phosphorescence.  The  negative  electrode  is  a  source  of  transversal 
waves,  exerting  on  their  front,  according  to  Maxwell,  a  pressure  which 
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the  Crookes  pbenomeDa  prove.  (Wied.  Ann,,  xx,  756;  J.  Phys.jUy  in, 
210;  PJiil  Mag.,  July,  August,  1884,  V,  xvm,  35,  85.) 

De  la  Rue  aud  Miiller  have  studied  the  discharge  of  15,000  cells  of 
the  silver  chloride  battery,  using  two  very  slightly  convex  disks,  a  point 
and  disk,  and  two  paraboloidal  points,  the  potential  being  increased  a 
thousand  cells  at  a  time.  Inspection  of  the  curve  shows  that  it  is  con- 
tinuously concave  for  the  disks,  while  for  the  disk  and  point  and  two 
points  it  is  concave  only  for  a  certain  distance  and  then  turns  off  and 
becomes  convex.  The  intensity  of  force  i>er  centimeter  decreases  con- 
tinuously up  to  15,450  volts  in  the  case  of  planes ;  but  in  the  ofher  cases 
the  decrease  ceases  after  a  certain  potential  has  been  reached,  and  then 
increases  so  as  to  be  nearly  a  constant  quantity.  At  9,000  volts,  and 
beyond,  the  potential  between  a4)oint  and  a  disk  is  very  nearly  9,200 
volts;  hence,  if  the  law  holds  good,  to  produce  a  spark  1^  long, 
92,000  volts ;  1"  long,  920,000  volts :  and  a  flash  of  lightning  a  kilo- 
meter in  length,  920,000,000  volts,  would  be  required.  This  would,  of 
course,  be  lessened  by  the  diminished  atmospheric  pressure  at  that 
height.  Under  a  mean  pressure  of  939,211  M  it  would  require  864,- 
000,000  to  produce  a  discharge  between  a  cloud  a  kilometer  high  and 
the  earth.  In  an  induction  coil  a  spark  of  1  inch  requires  23,367  volts, 
1  foot  280,400  volts,  and  1  yard  841,230  volts.  (Nature,  January,  1884, 
xxtx,  327.) 

Lucas  has  determined  the  resistance  of  the  arc  produced  in  the  Ser- 
rih  lamp,  between  two  Carre  carbons  16™™  in  diameter.  With  a  50- 
ampere  current,  the  carbons  being  separated  4™™,  he  finds  the  resistance 
to  be  0.58  ohm.     (C.  B.,  April,  1884,  xovili,  1040.) 

Schneebeli  has  examined  the  radiation  from  the  Swan  incandescent 
lamp  at  various  temperatures,  employing  the  method  of  Svanberg  and 
Langley.  The  resistance  of  the  lamp,  cold,  was  80  ohms.  The  current 
strength,  the  total  radiation  of  the  lamp,  and  the  luminous  radiation  were 
measured,  and  it  appeared  that  for  each  current  strength  0  there  exists 
the  following  relation:  C2R  =  KW,  in  which  B  is  the  resistance  of  the 
carbon  at  the  designated  temperature,  W  the  energy  emitted  by  the 
lamp,  and  K  a  constant.    If  R  is  constant  between  900^  and  1,500©,  then 

Xr  is  constant.  The  results  show  that  the  resistance  of  carbon  between 
W 

a  red  and  a  white  heat  is  apparently  independent  of  temperature.  The 
absorption  coefficient  of  the  glass  globes  of  the  lamp  is  also  apparently 
independent  of  temperature.  {Wied.  Ann.,  xxi,  430;  Am.  J.  Sci.,  Sep- 
tember, 1884,  III,  xxviii,  225.) 

The  electric  light  systems  exhibited  at  the  Cincinnati  Exposition  were 
tested  by  a  jury  consisting  of  Mendenhall,  Eddy,  French,  and  Laidlaw, 
and  their  report  has  been  published.  The  dynamometric  measurements 
were  made  by  means  of  the  Brackett  dynamometer,  specially  constructed. 
The  current  strength  was  measured  by  one  of  Thomson's  current  gal- 
vanometers and  a  Prackett  differential  galyanouieter.    TJie  electro-mq- 
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tive  force  was  measured  on  Thomson's  potential  galvanometer,  a  high- 
resistance  Thomson  galranometer  and  a  condenser  being  used  to  check 
the  indications.  The  photometric  power  of  the  lamps,  both  arc  and  in- 
candescent, was  determined  in  terms  of  an  Edison  16-caudle  lamp  taken 
as  a  standard.  The  efficiency  found  for  the  Thomson-Houston  arc  dy- 
namo was  81.5 ;  of  the  Weston  arc  dynamo,  86.6 ;  of  the  Weston  in- 
candescent dynamo,  87.9 ;  and  of  the  Edison  incandescent  dynamo,  95,1. 
In  the  case  of  the  arc  lamps  the  jury  found  a  difference  of  more  than '40 
per  cent,  in  favor  of  the  Thomson-Houston,  and  in  that  of  incandescent 
lamps  they  found  a  difference  of  25  per  cent,  of  light  per  electrical 
horsepower  in  favor  of  the  Edison.    {Science,  February,  1884,  ni,  174.) 

5.  Electrochemical  Decomposition. 

Jahn,  in  a  paper  communicated  to  the  Vienna  Academy,  has  shown 
that  in  the  electrolysis  of  solutions  of  copper  siilphate  and  of  zinc  sul- 
phate between  two  electrodes  of  platinum,  the  quantities  of  heat  which 
become  free  during  the  decomposition  of  equivalent  weights  of  the  two 
salts  are  inversely  as  the  quantities  of  heat  evolved  during  the  formation 
of  these  salts  by  means  of  the  two  metals,  of  oxygen  and  of  sulphuric 
acid.    (J.  Fhys.,  June,  1884,  II,  in,  274.) 

Warburg  has  succeeded  in  electrolyzing  glass  by  heating  it  to  30(K> 
between  mercury  electrodes.  The  glass  used  was  a  soda-lime  glass, 
which  is  a  conductor  at  this  temperature.  The  current  of  15  to  30  Bun- 
sen  cells  was  used,  and  at  first  passed  freely ;  but  in  a  few  moments  the 
current  diminished,  and  in  the  course  of  an  hour  fell  to  ttjVoi  from  the  for- 
mation at  the  anode  of  a  layer  of  insulating  silica.  This  siliceous  layer 
acted  as  the  dielectric  of  a  condenser  between  two  conductors ;  and  by 
charging  it  with  from  5  to  20  Bunsen  cells,  the  condenser  was  found  to 
have  a  capacity  of  from  0.021  to  0.041  microfarad,  according  to  the 
thickness  of  the  layer.  If  sodium  amalgam  be  used  as  the  anode,  no 
layer  of  silica  results,  but  sodium  is  found  in  the  mercury  on  the  cath- 
ode side,  the  amount  of  which  was  found  to  agree  with  the  weight  of 
silver  deposited  in  a  voltameter  in  the  same  circuit.  Potassium  amal- 
gam is  without  action.  {J.  Phys.,  October,  1884,  II,  iii,  452 ;  Fhil.  Mag., 
August,  1884,  V,  xviii,  159.) 

Gore  has  propounded  a  theory  of  the  relation  of  heat  to  electrolysis 
which  assun^s  that  metals  and  electrolytes  are  throughout  their  masses 
in  a  state  of  molecular  vibration;  that  the  molecules  of  these  sub- 
stances, being  frictionless  bodies  in  a  frictionless  medium,  and  their 
motion  not  being  dissipated  by  conduction  or  radiation,  continue  inces- 
8au{;ly  in  motion  until  some  cause  arises  to  prevent  them  \  that  each 
metal  or  electrolyte  when  unequally  heated  has  to  a  certain  extent  an 
unlike  class  of  motions  in  its  differently  heated  parts,  and  behaves  in 
those  parts  somewhat  like  two  metals  or  electrolytes,  and  those  unlike 
motions  are  enabled,  through  the  intermediate  conducting  portion  of 
the  substance,  to  render  those  parts  electro-polar;  that  every  different 
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metal  and  electrolyte  has  a  different  class  of  motions,  and  in  conse- 
quence of  this  they  also,  by  contact  alone  with  each  other  at  the  same 
temperature,  become  electro-polar.  The  molecular  motion  of  each  dif- 
ferent substance  also  increases  at  a  different  rate  by  rise  of  temperature. 
{Nature^  January,  1884,  xxix,  300.) 

Hammerl  has  studied  the  conditions  of  accuracy  in  the  copper  vol- 
tameter, and  finds  them  to  be  as  follows :  (1)  The  liquid  should  not  be 
heated  above  40^,  for  fear  of  oxidizing  the  deposit;  (2)  the  plates  should 
be  nearly  rectangular,  preferably  circular,  parallel,  and  varnished  on 
the  back ;  (3)  if  they  are  not  less  than  1.5""  apart,  the  density  of  the 
current  for  exact  measurement  should  not  exceed  7  amperes  per  square 
decimeter,     (J.  P%«.,  April,  1884,  II,  iii,  178.) 

Ma«cart  has  repeated  his  determination  of  the  electro-chemical  equiv- 
alent of  silver,  and  now  flnd3  that  a  coulomb  will  deposit  1.1166  milli- 
grams of  silver  and  will  decompose  0.09303  milligram  of  water.  The 
values  found  by  Kohlrausch  were  1.1183  and  0.09325,  respectively.  (J. 
Phys.y  July,  1884,  II,  m,  283.) 

Rayleigh  has  also  determined  the  electro-chemical  equivalent  of  sil- 
ver and  finds  1,118x10"'  for  its  value  in  C.  G.  S.  units.  One  ampere- 
hour  deposits  4.025  grams  silver.  {Proo,  Eoy.  Soc.y  March,  1884;  J. 
Phys.j  July,  1884,  II,  m,  307.) 

Lodge,  in  a  paper  on  storage  batteries,  concedes  that  at  the  present 
time  it  is  pretty  generally  felt  that  no  existing  form  of  storage  battery 
is  perfect,  and  that  on  the  whole  such  batteries  are  extravagant  and 
wasteful  to  an  extent  sufficient  to  more  than  compensate  for  their  un- 
deniable convenience.  "  It  is  perfectly  certain,''  he  says,  "  that  their  em- 
ployment has  not  become  at  all  general,  and  that  they  have  failed  to 
realize  the  somewhat  sanguine  hope  of  their  early  promoters.''  Storage 
batteries  would  be-useful,  bethinks,  (1)  to  economize  now  wasted  power, 
like  water-power;  (2)  to  obtain  regular  from  irregular  action,  as  wind 
and  tides;  and  (3)  to  obtain  strong  but  short — from  long-continued 
though  weak  action.     {Nature j  October,  1884,  xxx,  585.) 

NECROLOGY  OF  PHYSICISTS,  1884. 

GiNTL,  J.  WiLHBLM,  profcssor  emeritus  of  mathematics  and  physics  at 
Gratz,  a  telegraph  engineer  and  inventor  of  a  duplex  system  of  tele- 
graphy.   Died  at  Prague  December  2®,  1883,  aged  80  years: 

Merrifield,  C.  W.,  principal  of  the  royal  school  of  naval  architecture, 
South  Kensington.  Died  at  Brighton,  Eng.,  January  1,  1884,  aged 
56  years. 

Dallmeyeb,  John  Henry,  physicist  and  optician,  celebrated  for  his 
photographic  lenses.  Died  in  London  in  January,  1884,  aged  63 
years. 

Du  MpNOEL,  Th]6odobe,  electrician  and  physicist,  editor  of  La  Lu- 
mi^re  Electrique.    Died  in  Paris  February,  1884,  aged  63  years. 
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Hagen,  G.  H.  L.,  a  well  known  hydraalic  engineer.  Died  in  Berlin 
February  3, 1884,  aged  86  years. 

ToDHUNTEB,  ISAAO,  an  eminent  professor  of  mathematics  and  mathe- 
matical physics.  Died  at, Cambridge,  Eng.,  March  1, 1884,  aged  64 
years. 

BoiTTiGNY,  G.  H.,  a  well  known  physicist  and  investigator,  especially 
in  the  domain,  of  heat.    Died  in  Paris  March  17, 1884. 

DuBCAS,  J.  B,  A.,  the  eminent  chemist  and  physicist.  Died  at  Cannes 
April  11, 1884,  aged  84  years. 

BoNTBMPS,  Chables,  telegraph  engineer,  director  of  pneumatic  tele- 
graphs in  Paris.    Died  in  Paris  in  May,  1884,  aged  45  years. 

MoiGNO,  F.  K  M.,  mathematician  and  physicist,  editor  for  many  years 
of  the  French  Journal  Les  Mondes.  Died  in  Paris  July  13,  l684, 
aged  81  years. 

Woodward,  J.  J.,  a  surgeon  in  the  XJ.  8.  Army,  well  known  as  a  mi- 
croscopist  and  investigator.    Died  in  Philadelphia  August  18, 1884. 

ScHELLEN,  Heinrioh,  director  of  the  Eealschule  at  Cologne,  and  au- 
thor of  several  electrical  and  scientific  works.  Died  at  Cologne  in 
September,  1884,  aged  66  years. 

Sabhoj,  Eobebt  Henby,  a  telegraphic  engineer,  and  son-in  law  of  Sir 
Charles  Wheatstone.  Died  in  London  October  25,  1884,  aged  47 
years. 

Labtigue,  Henby,  a  telegraphic  engineer  of  eminence,  director  of  the 
Paris  Telephone  Company.    Died  in  Paris  in  November,  1884,  aged 

.  54  years. 

Von  Jolly,  Philip,  professor  of  mathematical  and  experimental  phys- 
ics in  €he  University  of  Munich.  Died  in  Munich  in  December,  1884, 
aged  74  years. 
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By  H.  Cabrington  Bolton, 

FrofiMor  of  Chemistry,  TriniUj  College j  Hartford. 


GENERAL  AND  PHYSICAL. 

The  Color  of  Chemical  Compounds  as  a  Function  of  tlie  Atomic  Weights 
of  their  Constituent  Elements. — Thomas  Carnelly  finds  that  the  color  of 
chemical  compouDds  depends  on  at  least  three  conditions — (1)  the  tem- 
perature, (2)  the  quantity  of  the  electronegative  element,  and  (3)  the 
atomic  weights  of  the  constituent  elements.  Of  these  three  conditions 
the  two  former  have  been  especially  studied  by  Mr.  Ackroyd,  whose  re- 
Bults  are  thu9  summarized: 

(1)  All  the  chromium  compounds  change  their  color  in  a  definite  serial 
order,  that  of  the  spectral  colors,  in  such  a  manner  that  as  the  tempera- 
ture rises  the  color  approximates  more  and  more  to  the  red  end  of  the 
spectrum,  and  ultimately,  at  a  sufQciently  high  temperature,  passes  into 
brown  and  black.  Most  frequently  the  transition  of  color  is  direct  from 
white  to  a  pale  yellow,  while  violet,  indigo,  blue,  and  green  are  passed 
over  as  transition  stages. 

(2)  In  binary  compounds  an  increase  of  the  quantity  of  the  electro- 
Degative  element  involves  a  change  of  color  to  the  red  end  of  the  spec- 
trum, and  ultimately  into  brown  and  black. 

(3)  Dr.  Carnelly  expresses  his  law  as  follows.  Influence  of  the  atomic 
weight:  in  some  series  of  compounds,  Ax  B,y;  Bx  Ey;  Gx  B,y;  &c., 
in  which  E  is  an  element  or  a  group  of  elements,  while  A,  B,  C,  &c., 
signify  elements  belonging  to  the  same  subordinate  group  in  Men- 
delejeflf  8  table  of  the  natural  classification  of  the  elements,  the  color 
passes  entirely  or  partially  through  the  following  scale:  White  or 
colorless,  violet,  indigo,  blue,  green,  yellow,  orange,  red,  brown,  black, 
with  the  increasing  atomic  weight  of  the  elements  A,  B,  C,  &c.  In 
other  words,  the  higher  the  atomic  weight  of  the  elements  A,  B,  C,  rises, 
the  more  the  color  of  the  compound  approaches  the  red  end  of  the 
spectrum,  and  passes  in  certain  cases  into  brown'and  black.  This  rule 
applies  onl}'  when  the  elements  A,  B,  C,  &c.,  belong  to  the  same  sub- 
group. In  420  cases  examined  the  author  found  only  14  exceptions,  4 
four  of  which,  DiCl3,V203,  CrOa,  and  CdO,  do  not  admit  of  satisfactory 
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explanation.  The  author  thinks  that  there  are  indications  that  the 
color  of  compounds  is  a  periodic  function  of  their  atomic  weightis. 
This  is  best  seen  in  the  normal  iodides.  He  proposes  extending  his  re- 
searches to  the  colors  of  organic  bodies.  {Berichte  d.  chem.  Qes,^  xvrr, 
2161.) 

The  Periodic  Law  atid  the  Occurrence  of  tlie  Elements  in  Nature^  by  Thomas 
Carnelly. — The  theory  concerning  the  occurrence  of  the  elements  in 
nature  is  based  upon  the  periodic  law,  and  comprises  four  points  : 

(1)  Elements  which  belong  to  the  odd  series  (of  the  periodic  classi- 
fication) are  as  a  rule  readily  brought  into  the  free  condition.  On  the 
other  hand,  those  elements  belonging  to  the  even  series  are  only  set 
free  with  diflBculty.  Carbon,  nitrogen,  oxygen,  sodium,  maffnesiunoi, 
and  silicon  are  the  only  exceptions  to  this  rule,  which  is  explained  by 
the  inverted  character  of  the  "  curve  of  the  elements.'' 

(2)  Elements  belonging  to  the  even  series,  with  the  exception  of 
carbon,  nitrogen,  and  oxygen,  and  the  group  VIII,  never  occur  in  nature 
in  a  free  state.  The  elements  belonging  to  the  odd  series  frequently 
occur  in  this  condition. 

(3)  The  elements  belonging  to  theodd  seriesoccur  in  nature  ordinarily 
as  sulphides  or  double  sulphides  (selenides,  arsenides,  &c.),  i.  6.,  in  com- 
bination with  a  negative  element  belonging  to  an  odd  series,  rarely  as 
oxides.  Elements  belonging  to  the  even  series  are  commonly  found  as 
oxides  or  double  oxides  (with  formation  of  sil  icates,  carbonates,  sulphates, 
aluminates,  &c.),  that  is  to  say,  in  combination  with  a  negative  element 
belonging  to  an  even  series,  and  never  (with  two  exceptions)  as  sul- 
phides. ' 

(4)  The  halogens  chlorine,  bromine,  iodine,  fluorine,  the  most  electro- 
negative elements,  occur  in  nature  in  combination  with  the  most  electro- 
positive metals,  as  chlorides,  bromides,  iodides,  and  fluorides,  and  (omit- 
ting certain  metallic  oxychlorides  and  sulphochlorides)  in  combination 
with  oxygen  or  sulphur. 

The  above-mentioned  facts  may  be  thus  expressed  with  reference  to 
Lothar  Meyer's  curve  of  the  elements :  Elements  whose  place  is  on  fall- 
ing parts  of  the  curve  are  difficult  to  reduce,  and  never  occur  in  nature 
in  a  free  condition  or  in  combination  as  sulphides,  but  always  in  com- 
bination with  oxygen  as  oxides  of  double  oxides  (silicates,  sulphates, 
carbonates,  &c.) ;  while  the  elements  whose  place  is  on  ascending  parts 
of  the  curve  are  easily  reduced,  and  occur  almost  always — ^more  or 
less — in  a  free  condition,  and  also  in  combination  with  sulphur  and  very 
rarely  with  oxygen.    {Berichte  d.  chem,  Oes.j  xvii,  2287.) 

Explanation  of  Gladstone  and  Tribe's  2-3  Law  in  Chemical  Dynamics, 
by  John  W.  Langley. — Gladstone  and  Tribe  showed  that  if  a  plate  of 
metal  is  suspended  in  a  solution  of  another  metal  which  it  can  precipi- 
tate, the  rate  of  chemical  action,  as  shown  by  the  loss  of  weight  in  the 
suspended  plate  (for  a  given  period  of  immersion),  will  vary  with  the 
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percentage  streDgth  of  the  solution  in  a  remarkable  manner,  whicli  they 
epitomize  in  the  following  statement :  If  the  percentages  of  the  salt  be 
expressed  by  a  series  of  the  powers  of  2,  the  chemical  action  will  be  ex- 
pressed by  the  corresponding  powers  of  3.  In  their  experiments  they 
employed  a  plate  of  copper  suspended  in  a  solution  of  silver  nitrate. 
Since  the  authors  offered  no  explanation  of  this  law,  Professor  Langley 
raised  the  following  questions :  Is  the  rg^te  of  metallic  precipitation  for 
varying  strengths  of  the  solution  due  to  the  chemical  action  alone,  or 
is  the  operation  of  chemical  affinity  compounded  with  one  or  more  purely 
physical  forces ;  and,  if  so,  what  is  the  relative  part  contributed  by  each  t 

To  solve  the  problem  Professor  Langley  devised  apparatus  for  bring- 
ing the  solution  against  the  plate  with  uniform  velocity ;  this  was  sug- 
gested by  an  observation  of  Gladstone  and  Tribe  tHat  two  currents,  one 
ascending  and  one  descending,  formed  during  the  precipitation.  Pro- 
fessor Langley  arranged  a  plate  of  copper  so  that  it  revolved  5^  times 
per  second,  and  as  a  result  of  many  trials,  made  in  divers  ways,  he  arrived 
at  this  law :  In  metallic  precipitations  of  dilute  solutions  the  chemical 
action  varies  directly  as  the  mass,  i.  e.,  percentage  of  the  dissolved 
salt. 

Gladstone  and  Tribe's  experimental  work  was  confirmed,  and  Pro- 
fessor Langley  oilers  the  following  explanation  of  their  law :  When  the 
plate  is  suspended  in  the  liquid  a  film  of  copper  nitrate  is  at  once  formed 
against  it.  Now,  the  access  of  fresh  silver  nitrate  depends  on  the  re- 
moval of  copper  nitrate ;  this  film,  being  heavier  than  the  main  solution, 
begins  to  fall  (a  part  also  rises),  and  thus  drags  in  fresh  liquid  from 
above  to  attack  the  copper.  The  rate  at  which  it  falls  depends  upon 
its  density,  that  is,  on  the  quantity  of  copper  dissolved,  but  it  is  resisted 
by  the  inertia  of  the  surrounding  fluid  which  it  must  displace.  Kow, 
as  the  percentage  of  silver  nitrate  in  the  solution  is  increased  the  den- 
sity of  the  copper  nitrate  increases,  and  it  will  descend  faster.  The  rate 
of  motion,  however,  is  dependent  on  several  considerations,  which  the 
author  discusses  fully,  and  he  concludes  that  the  observed  rate  of 
action  will  be  made  up  of  two  factors:  twice  the  chemical  action 
because  of  chemism,  and  1 J  because  of  gravitative  action ;  or,  when  the 
percentage  of  silver  salt  is  doubled,  the  quantity  of  copper  dissolved 
will  be  tripled.    This  is  Gladstone  and  Tribe's  law. 

The  author  thinks  it  probable  that  the  true  law  of  chemical  action, 
where  one  metal  precipitates  another,  should  be  that  the  time  during 
which  one  atom  replaces  another  in  a  compound  molecule  is  constant, 
and  hence  that  the  rate  of  total  chemical  action  varies  directly  as  the 
mass  of  the  reacting  body  in  solution.  {Journ.  Chem,  Soc,  December, 
1884.) 

Certain  Phenomena  attending  Mixture,  by  Prof.  F.  Guthrie. — Experi- 
ments conducted  with  a  number  of  diftereut  liquids  show  that  mixtures 
can  be  arranged  in  two  distinct  classes.  Of  the  first  a  mixture  of 
wptef  aii(J  etl^ej*  is  an  example ;  when  shaken  up  together  thiiy  mix,  lie^l; 
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is  evolvedj  and  a  diminution  of  balk  takes  place.  If  any  excess  of  ether 
present  be  poured  off,  and  tbe  lower  clear  liquid  Leated  in  a  sealed  tube, 
it  becomes  turbid,  owing  to  the  separation  of  the  ether.  This  is  accom- 
panied by  an  increase  in  bulk  and  absorption  of  heat. 

Alcohol  and  carbon  disulphide  foini  a  typical  case  of  the  second  class 
of  mixtures.  These  liquids  mix  with  each  other,  in  all  jn-oportions  above 
Qo  C.,  with  increase  of  bulk  and  absorption  of  heat.  Upon  cooling  the 
mixture  to  about  — 17^  0.  the  liquids  separate.  In  these  cases  the 
action  is  regarded  as  a  chemical  one.     (Chem.  N'eics^  l,  233.) 

On  a  Relation  between  theMolecv'dr  Weights  of  Liquids  and  their  Veloc- 
ities of  Evaporation^  by  C.  Schall.—On.distilling  successively  in  the  same 
apparatus  given  volumes  of  benzene  and  of  water,  the  author  found  that, 
even  when  the  boiling  was  maintained  as  nearly  uniform  as  possible, 
very  different  weights  of  these  two  substances  passed  over  in  the  same 
time.  Even  in  a  rough  experiment  the  quantity  of  benzene  in  the  re- 
ceiver was  double  that  of  the  water.  With  a  view  to  give  the  experi- 
ment greater  exactness,  the  time  of  evaporation  of  equal  volumes  of  these 
liquids  was  carefully  determined.  Knowing,  then,  the  density  of  the 
liquids  at  the  boiling  point,  their  weights  could  be  calculated,  and  hence 
the  exact  time  of  evaporation  of  equal  weights. 

On  comparison  the  values  thus  obtained  appeared  to  be  very  nearly  in 
the  inverse  ratio  of  the  molecular  weights  of  the  liquids  employed.  Thus, 
benzene,  with  a  boiling  point  of  70.2o  and  a  density  of  0.8136,  evaporated 
in  12.7,  12.95,  and  12.3  minutes ;  while  the  same  volume  of  chloroform, 
boiling  point  61.5°  and  density  1.4048,  evaporated  in  14.3, 14.5,  and  14.3 
minutes ;  or,  reduced  to  equal  weights,  in  8.25,  8.4,  and  8.28  minutes. 

Since  m  :  m'=t' :  *,  the  first  value  gives  for  the  molecular  weight  of 
chloroform  119.64,  the  second  120.25,  and  the  third  119.88,  the  true  value 
being  119.5.  Benzene,  when  compared  with  carbon  disulphide,  boiling 
point  45.30  and  density  1.2212,  evaporated  in  12.3  minutes,  while  the 
same  volume  of  GS2  required  19  minutes;  or,  reduoed  tq  equal  weights, 
12.66  minutes.  This  gives,  by  calculation,  a  molecular  weight  of  75.79 
in  place  of  76.  Water,  boiling  point  99^  and  density  0.9596,  evaporated 
in  64  minutes ;  or,  reduced  to  equal  weights,  in  54.26  minutes.  This  gives 
a  molecular  weight  of  17.68  instead  of  18.  Moreover,  the  ratio  of  the 
volumes  of  two  liquids  evaporated  in  equal  times  is  the  ratio  of  their 
molecular  volumes.  Thus,  the  ratio  for  benzene  and  chloroform  above 
given  is  1.126:1;  whence  1.126:1=95.94  (the  molecular  volume  of 
benzene) :  85.2  (the  molecular  volume  of  chloroform).  Schiff  obtained 
84.65.  The  author  has  further  observed  that  on  comparing  Begnaalt's 
values  of  the  heat  of  vaporization  of  several  liquids,  these  numbers  de- 
crease as  the  molecular  weight  increases.  From  which,  of  fifteen  liquids 
whose  heat-data  are  known,  thirteen  fall  readily  into  five  groups,  in  each 
of  which  the  product  of  the  heat  of  vaporization  by  the  molecular  weight 
is  approximately  constant.     Thus,  water  ^ives  536.67  x  18=«9660.0(>, 
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while  alcohol  gives  214.3x46=9857.8;  acetone  gives  7523.76,  chloro- 
form 7289.5,  and  carbon  tetrachloride  7161 ;  ethyl  oxide  6711.8,  carbon 
disulphide  6361.2,  and  ethyl  chloride  6128.7 ;  stannic  chloride  11736.4, 
arsenious  chloride  12292.99,  and  ethyl  acetate  12820.72 ;  phosphorous 
chloride  8970*6  and  ethyl  iodide  8938.8.  The  remaining  two  are  amyl 
alcohol,  which  gives  17954.64,  and  bromine,  7963,2.  These  do  not  seem 
to  belong  to  any  of  the  ^above  groups,  unless  the  latter  be  placed  in 
that  containing  acetone.  {Am.  Journ.  Sci.,  oxxvii,  233,  in  abstract  by. 
G.  F.  B.  from  Berichte  d.  chem.  Oes.) 

On  the  Connection  between  Pseudo  Solution  and  True  Solution,  by  W. 
W.  J.  Nichol. — The  well-known  Brownian  motion  of  small  particles 
suspended  in  a  liquid  being  regarded  as  a  consequence  of  molecular  im- 
pacts is  applied  by  the  author  to  support  the  molecular  as  distinguished 
from  the  hydrate  theory  of  solution.  According  to  the  former  theory,  the 
solution  of  a  salt  in  water  is  a  consequence  of  the  superior  attraction  of  the 
molecules  of  water  for  those  of  the  salt  as  compared  with  the  cohesion 
of  the  salt  itself.  Substances  are  soluble  in  inverse  proportion  to  their 
cohesion.  Cohesion  being  destroyed  by  subdivision,  a  finely  divided 
substance  remains  suspended  for  a  long  time  in  water.  Such  suspen- 
sion or  pseudo  solution  differs  only  from  true  solution  in  respect  to  fine- 
ness of  division  of  the  solid.  If  subdivision  could  be  carried  to  the  iso- 
lation of  the  molecules,  tiue  solution  would  result,  and  substances  thus 
dissolved  could  separate  from  solution  only  slowly,  in  spite  of  the  supe- 
rior cohesion  of  their  molecules,  because  aggregations  of  these  mole- 
cules sufficiently  large  to  separate  themselves  from  solution  could  only 
occasionally  be  found.  As  an  instance  of  this  we  have  slow  precipita- 
tion of  many  insoluble  substances  from  solution  when  cold  and  dilute. 
(A.  A.  B.,  from  Ohem.  NewSj  x.,  124.) 

INORGANIC. 

Liquefaction  of  Hydrogen. — S.  Wroblewski  has  subjected  hydrogen  to  a 
pressure  of  100  atmosphere  in  a  glass  tube  of  2™*"  external  diameter  and 
of  0.2-0.4"™  internal  diameter.  The  tube  was  placed  vertically,  and  by 
means  of  a  screw  the  compressed  gas  could  be  released  instantaneously. 
The  tube  and  contents  were  cooled  by  boiling  oxygen.  At  the  moment 
of  releasing  the  hydrogen  an  ebullition  appeared  in  the  tube  similar  to 
that  observed  by  Cailletet  in  oxygen,  in  his  experiments  made  in  1882. 
The  phenomenon  is  produced  in  the  same  manner  at  a  certain  distance 
from  the  bottom  of  the  tube  5  it  lasts  for  a  much  shorter  time  and  is  less 
decided  and  much  less  easy  to  perceive.  The  reason  of  this  difficulty 
may  perhaps  be  explained  by  the  very  low  density  of  liquid  hydrogen. 
Cailletet  and  Hautefeuille,  in  their  researches  on  the  density  of  oxygen, 
hydrogen,  and  nitrogen  liquefied  in  the  i^resence  of  \  liquid  having  no 
action  on  these  elements,  have  inferred  that  liquid  hydrogen  has  a  den- 
sity of  0.033.    Since  the  same  method  yielded  under  the  same  conditions 
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the  Dumber  0.89  for  the  density  of  oxygen,  Wroblewski  admits  that  the 
flgares  0.033  are  not  far  from  the  truth.  On  the  other  hand,  gaseous 
hydrogen  reaches  this  same  density,  0.033,  at  a  low  temperature,  under 
inconsiderable  pressures ;  hence  arises  an  optical  difficulty  in  distin- 
guishing the  liquid  from  the  gaseous  hydrogen,  a  difficulty  which  prob- 
ably prevented  Wroblewski  from  reproducing  Gailletet^s  experiment  on 
hydrogen.  The  analogy  between  the  phenomenon  described  and  those 
presented  by  oxygen  permit  the  supx)Osition  that  the  temperature  nec- 
essary for  the  complete  liquefaction  of  hydrogen  is  not  far  from  that 
which  may  be  obtained  by  means  of  boiling  oxygen.  (Comptes  rendns 
xovin,  January  28,  1884.) 

Bailing  Point  of  Hydrogen, — Dr.  Edmund  J.  Mills,  on  purely  mathemat- 
ical considerations,  has  calculated  the  boiling  point  of  hydrogen  at  — 215^ 
C.  This  figure  remains  to  be  confirmed  by  Wroblewski  and  Olzewski, 
who  are  separately  engaged  in  investigating  the  subject.  According  to 
the  former,  oxygen  boils  at  —  184o  and  nitrogen  at  — 193^,  under  the  ordi- 
nary pressure.  Olzewski,  who  uses  a  hydrogen  thermometer,  claims  to 
have  measured  a  temperature  of  —213^  C.    (CAem.  NewSj  l,  179.) 

Liquefaction  of  Oxygen  by  the  Aid  of  Marsh  Gas. — Cailletet  has  discov- 
ered that  marsh  gas  (formene)  can  be  used  to  liquefy  oxygen,  without 
employing  mechanical  means  for  lowering  the  temperature  of  boiling  of 
the  cooling  liquid.  The  formene  is  compressed  and  cooled  in  ethylene 
boiling  under  atmospheric  pressure ;  in  the  liquid  state  it  is  very  mobile, 
and  in  vaporizing  lowers  the  temperature  sufficiently  to  immediately 
liquefy  oxygen.  This  process  greatly  simplifies  the  liquefaction  of  oxy- 
gen gas.     {Comptes  rendtiSj  xoix,  1565.) 

Atomic  Weight  of  Carbon  determined  by  Combustion  of  the  Diamond,  by 
C.  Friedel. — Having  obtained,  through  the  generosity  of  Mr.  Chatrian, 
a  number  of  very  fine  white  diamonds  from  Africa,  the  author  made 
'  combustions  in  a  current  of  oxygen,  with  a  view  to  determining  the 
atomic  weight  of  carbon  with  unusual  accuracy.  The  experiments  gave 
C=12.007  when  0=16.  The  ashes  remaining  after  the  combustion  were^ 
small  white  flakes,  yellowish  in  places,  with  small  black  spots.  Some 
were  attracted  by  the  magnet ;  several  were  transparent,  and  of  these 
some  were  acted  on  by  polarized  light,  having  preserved  their  crystal- 
line form.  The  weight  of  the  ashes  was  about  0.058  per  cent,  of  the 
diamond. 

During  the  combustion  the  diamond  did  not  change  into  coke,  as  has 
been  claimed  by  others,  but  was  merely  roughened  on  the  surface,  as  if 
attacked  by  an  acid.    (Bull:  soc,  chim.^  XLi,  100.)r 

The  Atomic  weight  of  Glucinum,  by  L.  F.  Nilson  and  Otto  Pettersson. — 
A  few  years  ago  tbeseauthors  concluded,  from  their  experiments  on  the 
specific  heat  of  glucinum,  that  the  atomic  weight  of  this  element  Is  13  65, 
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and  not  9.1,  as  had  been  generally  admitted.  Lothar  Meyer  attempted 
to  show  that  their  results  are  capable  of  a  different  interpretation,  qnite 
in  harmony  with  the  atomic  weight  9.1.  Afterward  Nilson  replied  to 
Meyer,  and,  taking  into  accoant  the  specific  heats  of  the  oxide  and  sul- 
phate of  glucinum,  found  confirmation  of  his  view  that  the  atomic  weight 
is  equal  to  13.65.  If  this  figure  be  correct,  the  periodic  law  receives  a 
serious  blow,  for  with  the  larger  atomic  weight  glucinum  does  not  fit 
into  the  scheme  based  on  the  law.  In  the  article  under  review  the 
authors  named  give  the  results  of  the  determination  of  the  specific 
gravity  of  gaseous  glucinum  chloride,  and  find  that  the  correct  formula 
is  BeOla,  in  which  the  atomic  weight  is  equal  to  9.1.  In  view  of  this  re- 
sult, they  add,  and  of  the  fact  that  Avogadro's  law  is,  without  exception 
in  the  whole  field  of  chemistry,  the  basis  for  the  conception  of  the 
molecule,  we  must  give  up  the  idea  formerly  held  by  us  that  gluci- 
num is  a  trivalent  element,  to  which  we  were  led.  by  the  agreement 
of  the  atomic  heat  (Be'''=13.65)  with  the  law  of  Dulong,  and  the 
numerous  analogies  between  the  physical  constants  (molecular  heat 
and  volume)  of  the  compounds  of  glucinum, :on  the  one  hand,  and  of 
the  rare  metals  scandium,  erbium,  yttrium,  &c.,  on  the  other.  While 
recognizing  in  this  important  case  the  validity  of  the  periodic  Iflw, 
we  at  the  same  time  call  special  attention  to  the  isingular  fact  that 
the  laws  of  Dulong  and  of  Avogadro  lead  to  exactly  opposite  conclu- 
sions regarding  the  atomic  weight  and  value  of  the  element  of  gluci- 
num, a  fact  which  is  unique  in  the  field  of  metallic  elements.  {Ber,  d. 
chem.  Oes.j  xvii,  987.) 

Redetermination  of  the  Atomic  Weight  of  Cerium^  by  Henry  Robinson. — 
The  author  details  the  precautions  taken  in  prepaiing  the  cerous  chloride 
and  in  conducting  the  experiments.  The  mean  of  seven  determinations 
of  the  chlorine  (made  by  titration  with  silver  nitrate)  gives  139.8584  as 
the  atomic  weight  of  cerium  if  H=l,  or  140.2154  if  0=16.  {Chem. 
News,  L,  261.) 

Redetermination  of  the  Atomic  Weightof  Flatinum^hyW.HsiiheTstadt, — 
As  a  result  of  97  analyses  of  no  less  than  five  different  compounds  of 
platinum,  conducted  in  two  distinct  series,  the  author  finds  for  the 
atomic  weight  of  platinum  the  value  194.67592.  (Berichte  d.  chem.  Ges.^ 
XVII,  2962.) 

Additional  determinations  of  atomic  weights. 


Element. 

Atomic  weight 
found. 

'Authority. 

Reference. 

Alomiuinm 

27.0 
150.0 
125.0 

Baubigny 

Cleve 

Compt  rend.y  xcvn,1369. 
Compt.  rend  ,  xcvii,  94. 
Bull.  80C.  chhn.,  XLI,  320. 

Samariam 

Tellurium 

Brauner 

S.  Mis.  33 32 
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• 
Iodide  of  Xitrogen  and  its  Use  in  Actinameiry^  by  Antony  Guyard. — 

The  author  prepares  iodide  of  nitrogen  by  acting  on  one  gram  of  iodine 
with  8  c.  c.  of  aqua  ammonia  at  22P  B.  With  less  ammonia,  the  am- 
monium iodide  which  forms  removes  some  of  the  iodine  from  the  prod- 
uct. Exposed  to  direct  or  diffuse  sunlight,  the  iodide  of  nitrogen  is 
immediately  decomposed,  with  liberation  of>  nitrogen,  and  the  reaction 
is  60  clean  as  to  be  useful  in  actiuometry.  Explosions  result  occasion- 
ally if  the  iodide  be  subjected  to  the  ax^tion  of  light  under  water,  but 
under  ammonia  at  22^  B.  the  decomposition  ensues  quietly,  with  effer- 
vescence. By  determining  the  weight  or  volume  of  the  nitrogen  liber- 
ated in  a  specified  time,  the  reaction  may  be  applied  to  measurement  of 
the  energy  of  snnlight.  The  reaction  is  expressed  thus:  2  KH2l= 
NH4I2  +  K.  Iodide  of  nitrogen  is  decomposed  rapidly,  sometimes  with 
explosions,  by  dilute  sulphuric  and  hydrochloric  acids;  it  dissolves 
without  danger  in  sodium  hyposulphite  and  in  potassium  sulphocyanide, 
ammonia  being  set  free.    {Bull.  soc.  ehim.  [2],  XLi,  12.) 

4-ntiseptic  Value  of  Carbon  Disulphide. — In  October,  Prof.  Eug.P61igot 
presented  a  paper  to  the  French  Academy  of  Sciences  on  the  utility  of 
an  aqueous  solution  of  carbon  disulphide  in  the  treatment  of  the  vine 
attacked  by  phylloxerai.  He  showed  that  the  liquid  is  far  more  soluble 
in  water  than  the  determinations  made  by  Mr.  Ckiandi  established ;  at 
ordinary  temperatures  water  dissolves  3.6  c.  c.  per  liter,  or  4.52  grams, 
its  density  being  1.293.  Its  antiseptic  properties  have  also  been  fully 
confirmed  by  the  further  investigations  of  Pasteur,  who  anticipates  that 
it  will  become  the  most  efficacious  of  all  antiseptics,  it  being  also  the 
cheapest,  costing  only  a  few  centimes  per  liter.  It  is,  moreover,  the 
best  known  insecticide,  and  has  already  rendered  great  services  in  the 
destruction  of  phylloxera.  At  present  30,000  hectares  (about  74,000 
acres)  of  vineyards  are  yearly  treated  with  over  4,000,000  kilograms 
of  carbon  disulphide,  with  excellent  results.  When  applied  in  the  form 
of  potassium  sulphocarbonate,  it  has  a  double  action,  the  sulphur  deriv- 
atives killing  the  insect  and  the  potash  enriching  the  soil.  {NaturCj 
XXX,  628.) 

Disinfection  by  Combustion  of  Carbon  Disulphide. — Carbon  disulphide 
forms  on  burning,  carbon  dioxide  and  sulphur  diox;ide.  In  consequence 
of  the  yield  of  the  latter  product,  the  liquid  has  been  recommended  by 
a  French  commission  as  the  best  material  for  disinfecting  rooms  in 
which  patients  suffering  from  contagious  diseases  had  sojourned.  The 
liquid  carbon  disulphide  is  more  easily  burned  than  sulphur,  and  is  less 
injurious  to  furniture  or  metallic  articles  in  the  apartments. 

Presence  of  Carbon  in  ordinary  Phosphorus^  by  Ira  Eemsen  and  B.  H. 
Keiser. — As  a  contribution  to  the  question  reganling  the  action  of  moist 
phosphorus  on  carbon  monoxide.  Professors  Eomsen  and  Keiser  have 
quantitatively  determined  the  amount  of  carbon  iu  ordinary  phosphorust 
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Six  analyses  gave  results  varying  between  .026  and.  0.43  per  cent,  carbon, 
{Am.  ChfBfni.  Journ.,  vi,  153.) 

Researches  on  Titanium  CompoundSjhy  Otto  Freiherr  v.  d.  Pfordten. — 
£belmen  obtained  TiS2  by  heating  together  titanium  chloride  and  sul- 
phuretted hydrogen;  the  author  obtains  TiS  in  small  crystals  by  heat- 
ing the  disulphide  in  a  current  of  hydrogen,  carefully  excluding  oxy- 
gen. The  former  is  yellow,  the  latter  black  in  color.  Attempts  to 
reduce  TiOg  in  a  similar  way  yielded  only  the  indigo-blue  oxide  TigOs 
discovered  by  Deville.  The  author  noticed  the  formation  of  gelatinous 
titanic  a«id,  analogous  to  the  silicium  compound,  noticed  by  H.  Eose  in 
his  investigations.    (Berichte  d.  chem.  Oes.,  xvn,  727.) 

Extraction  of  Ccesium  and  Rubidium  from  Hebron  Lepidolitej  by  F.  0. 
Bobinson  and  O.  0.  Hutchins. — The  authors  recommend  mixing  the 
powdered  mineral  with  an  equal  weight  of  fluor  spar  and  heating  the 
mixture  for  some  hours  in  a  sand-bath  with  strong  sulphuric  acid. 
When  cold  the  mass  is  broken  up,  lixiviated  and  filtered.  The  filtrate 
contains  the  Cs,  Eb,  and  K  as  alums,  which  are  easily  separated  by  their 
great  differences  in  solubility  at  17o.  One  thousand  grams  lepidolite 
yielded  about  30  grams  csBsium  and  rubidium  alums.  (Am.  Chem. 
Joum.y  VI,  74.) 

Electrolytic  Magnesium. — Adolph  Gratzel,  of  Hannover,  Prussia,  has 
devised  a  method  of  preparing  pure  magnesium  on  a  large  scale  by  the 
electrolysis  of  carnallite.  This  mineral,  which  abounds  in  the  upper 
part  of  the  salt  formation  at  Stassfurt,  consists  essentially  of  the  chlo- 
rides of  magnesium  and  potassium  with  water,  and  contains  from  31  to 
36  per  cent,  of  MgC^.  At  the  session  of  the  German  Chemical  Society 
in  Bierlin  held  March  10, 1884,  Dr.  Gratzel  exhibited  a  bar  of  magnesium 
weighing  one-half  kilogram  and  of  great  purity.  The  absence  of  sodium 
is  especially  noted,  a  metal  present  in  all  commercial  magnesium  hith- 
erto made.  The  electrolytic  magnesium  does  not  decompose  water  at 
ordinary  temperatures.  If  the  new  process  will  furnish  magnesium  in 
abundance  at  a  low  price,  the  importance  of  this  discovery  will  be  very 
great.    {Berichte  d.  chem.  Oes.) 

Magnesium  Hydrosulphide  Solution  a^  a  Source  of  Hydrogen  Sulphide, 
byE.  Divers  and  Tetsukichi  Shimidzu. — The  authors  wishing  to  obtain 
a  regular  stream  of  pure  hydrogen  sulphide  found  that  this  could  be 
effected  by  gently  heating  a  solution  of  magnesium  hydrosulphide. 
Ordinary  hydrogen  sulphide  (from  ferrous  sulphide  and  hydrochloric 
acid)  is  passed  into  water  containing  magnesia  in  suspension.  The  gas 
is  absorbed  and  the  magiiesia  dissolves.  On  heating  the  colorless  so- 
lution to  60O-65O  it  gives  out  a  steady  current  of  hydrogen  sulphide, 
free  from  hydrogen  and  from  hydrogen  arsenide.  The  magnesia  which 
is  precipitated  during  the  evolution  of  the  gas  may  be  again  used  in  the 
preparation  of  the  magnesium  hydrosulphide.    {Chem.  New^  l,  233.) 
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Compounds  of  Chromium  Sesquiohloride  icith  metallic  ChlorideSy  by  Abb^ 
Oodefroy.^rhe  author  finds  that  the  sesquichloride  of  chromium  forms 
with  chlorides  of  several  metals  well  defined  and  crystallized  combina- 
tions. The  method  of  preparation  is  as  follows :  To  obtain  a  compoa'nd 
of  chromium  chloride  with  the  chloride  of  a  metal,  B,  pass  a  current  of 
chlorine  gas  into  a  mixture  of  700  grams  of  alcohol  and  300  grams  of  the 
chromate  (or  dichromate)  of  B,  until  the  liquid  fumes  freely  when  ex- 
posed to  the  air.  If  the  liquid  separates  into  two  layers,  add  enough 
alcohol  and  continue  to  pass  the  chlorine.  Decant,  filter  through  glass 
wool  with  the  aid  of  a  filter-pump,  wash  with  concentrated  HCl,  and 
dry  on  a  plate  of  porcelain  at  a  gentle  heat.  Transfer  to  dry  and  well- 
corked  bottles.  These  double  salts  are  decomposed  by  water  with  the 
formation  of  HGl.  Bromides  and  iodides  of  chromium  and  the  metals 
are  obtained  in  a  similar  manner.  The  potassium  salt  has  the  formula 
4  KCl  .  Cr2Cl6  +  2  H2O..    (Bull  soc.  chim.y  XLU,  194.) 

Recovery  of  Zinc  from  the  Residues  of  Pyrites. — At  the  Wocklum  Works 
a  process  has  been  in  operation  for  many  years  by  which  zinc  chloride 
is  recovered  from  the  burnt  pyrites.  The  burnt  ore  is  lixiviated,  thus 
extracting  the  iron  and  cupric  sulphates ;  the  lixivium  is  concentrated 
to  crystallization,  is  mixed  with  a  quantity  of  sodium  chloride  equiva- 
lent to  the  zinc  sulphate  in  the  solution,  and  thereby  deposits  Glauber's 
salts,  the  value  of  which  alone  covers  the  whole  expense  of  treatment. 
The  mother  liquid  is  concentrated ;  various  mixed  ferrous  and  sodium 
sulphates  crystallize  out ;  the  zinc  chloride  remaining  in  solution  is  ob- 
tained by  evaporating  to  dryness.  The  dry  salt  contains,  however^ 
about  15  per  cent,  sodium  salts.    (Revue  scientifique  Quesneville.) 

On  the  Bromides  of  Tin,  by  Bohuslaw  Bayman,  and  Karl  Preis. — The 
authors  describe  the  dibromide  and  tetrabromides  of  tin,  and  several 
compounds  of  the  latter  with  other  metallic  bromides.  SnBra  forms  a 
crystalline,  yellowish,  transparent  mass,  melting  at  215.5^  to  a  pale 
yellow  liquid.  It  forms  with  water  a  crystalline  hydrate,  which  appears 
in  colorless  needles  or  thin  prismatic  crystals,  soluble  in  water  with 
turbidity.  SnBr4  distills  at  196°  to  198^,  and  the  distillate  solidifies  to  a 
mass  of  crystals  with  a  white,  mother-of-pearl  luster.  They  rapidly 
deliquesce  on  exposure  to  the  air,  and  form  a  hydrate,  SnBr4 .  4  H2O. 
The  following  compounds  are  also  described  :  Stannohydrobromic  acid 
and  its  salts  of  sodium  (NagSnBre  +  6  H2O),  of  calcium,  strontium,_mag- 
nesium,  manganese,  iron  (FeSnBre  +  6  £[26),  nickel,  and  cobalt;  also  the 
oxy  bromide  of  tin  (SnaBrgO  +  12  H2O).    (Liebigls  Annalen,  ccxxiii,  323. ) 

Permeability  of  Silver  by  Oxygen  GaSy  by  L.  Troost. — The  author  shows 

that  pure  oxygen  and  the  oxygen  of  the  atmosphere  are  capable  of 

■  passing  through  the  sides  of  a  heated  tube  of  silver,  while  only  a  trace 

of  nitrogen  permeates  the  metal.    Carbon  monoxide  and  dioxide  also 

penetrate  the  silver,, though  less  rapidly  than  oxygen.    The  author 
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suggests  t'lat  pure  oxygen  may  be  manufactared  from  air  on  this  prin- 
ciple. The  silver  must  not  be. heated  above  8OO0  0.  {Comptes  ren&mj 
xovni,  June  9, 1884.) 

On  Bismuthie  Addy  by  Cari  Hoffmann. — The  highest  oxide  of  bismuth, 
bismuthic  acid,  has  the  formula  BijOs.  The  potassium  salt  is  obtained  by 
passing  chlorine  into  a  solution  of  potassium  hydroxide  (specific  gravity 
1.539)  in  which  bismuth  hydroxide  is  suspended.  The  operation  is  re- 
peated three  times,  with  the  addition  of  fresh  lye.  The  potassium  bis- 
muthate  so  obtained  is  of  the  composition  2  BiOaK  +  nBi20^,  It  is  of  a 
red- brown  or  dark  violet-brown  color,  and  contains  more  or  less  potas- 
sium according  to  the  strength  of  the  lye.  By  treating  the  body  re- 
peatedly with  water  holding  carbon  dioxide  in  solution,  a  lighter-brown 
compouud  is  formed,  not  quite  free  from  potassium.  These  compounds 
treated  with  acetic  acid  leave  an  orange-colored  bismuthyl-bismuthate, 
Bi409,  and  treated  with  dilute  nitric  acid,  a  yellow-brown  body,  Bi40g. 
{lAehig^s  Armalen  der  Ohemie^  coxxiii,  110.) 

The  Alkali  Industryj  by  Walter  Weldon. — In  our  review  of  the  prog- 
ress of  chemistry  in  1883  we  gave  an  abstract  of  Mr.  Weldon's  paper 
before  the  London  section  of  the  Society  of  Chemical  Industry,  Janu- 
ary 8.  This  eminent  authority  on  the  alkali  industry  delivered  (July 
9, 1884)  an  address  as  retiring  president  of  this  society,  in  which  he 
continues  to  trace  the  decline  of  the  Leblanc  method  and  the  increasing 
growth  of  the  ammonia  method.  The  ammonia  process  being  more  than 
70  per  cent,  cheaper  than  the  Leblanc  process  per  given  quantity  of  soda, 
the  only  claim  the  latter  has  for  continuance  is  in  its  production  of  the 
necessary  article  hydrochloric  acid.  In  order  to  avoid  closing  Leblanc 
soda  works,  the  makers  have  temporarily  combined  to  reduce  production 
and  force  up  prices. 

One  of  the  important  problems  connected  with  the  ammonia-soda  in- 
dustry is  the  recovery  of  the  chlorine  at  present  thrown  away  in  the  cal- 
cium chloride.  Mond  has  recently  patented  the  following  process :  The 
residual  liquor,  consisting  of  a  nearly  saturated  solution  of  sodium  and 
ammonium  chlorides,  is  evaporated  to  such  a  degree  that  the  sodium 
chloride  deposits,  leaving  the  ammonium  chloride  in  solution;  this 
is  then  evaporated  to  dryness  and  the  solid  salt  treated  with  enough 
sulphuric  acid  to  convert  ic  into  hydroammonium  sulphate,- the  chlorine 
going  off  as  HGL  The  residual  sulphate  is  then  treated  with  free 
ammonia,  and  so  converted  into  neutral  ammonium  sulphate,  for  sale 
as  such,  or  it  is  sold  to  manufacturers  of  ammopiacal  pbosphatic  fer- 
tihzers.  This  process  is,  after  all,  not  the  recovery  of  chlorine  from  the 
calcium  chloride,  but  from  the  sodium  chloride,  and  it  involves,  more- 
over, a  radical  change  in  the  process,  viz,  the  abandonment  of  the  plan 
of  regenerating  the  ammonia  employed,  and  the  necessity  of  finding  a 
sale  for  the  ammonium  sulphate  produ'^ed.    Mr.  Mond  is  said  to  manu- 
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factnre  50,000  tons  of  ammonia-soda  annually ;  and  if  the  above  process 
were  applied  to  the  whole  of  the  product,  he  would  not  only  produce 
128,000  tons  of  ammonium  sulphate,  but  he  would  be  obliged  to  consunae 
one-third  morie  ammonia  than  the  total  quantity  at  present  produced  in 
all  Great  Britain  and  Ireland.  Obviously  the  process  cannot  be  exten- 
sively applied  so  long  as  we  depend  on  the  distillation  of  coal  for  am- 
monia. 

A  combination  of  the  first  step  in  ilie  Leblanc  process,  and  the  sub- 
stitution of  sodium  sulphate  for  the  chloride  in  the  subsequent  treat- 
ment by  the  ammonia  process,  has  been  found  theoretically  possible,  bat 
its  commercial  merits  remain  to  be  proven.  The  natural  objection  to 
this  modification  is  that  the  first  step  of  the  Leblanc  process  is  the 
costly  one. 
'^  Messrs.  Carey,  Gaskell,  and  Hurter  have  devised  a  more  practicable 
process,  based  upon  the  decomposition  of  sodium  sulphate  by  bicarbo- 
nate of  ammonia,  and  the  recovery  of  both  the  ammonia  and  the  sul- 
phuric acid.  These  chemists  find  that  if  a  mixture  of  equivalent  quan- 
tities of  ammonium  sulphate  and  sodium  sulphate  be  heated  to  fusion, 
and  steam  be  injected  into  the  liquid  mass,  the  whole  of  the  ammonia  is 
set  free,  and  the  sulphuric  acid  combines  with  the  sodium  salt,  forming 
hydro-sodium  sulphate,  which  alone  remains  behind^  This  hydro-sodium 
sulphate  can  then  be  used  to  decompose  sodium  chloride.  The  nor- 
mal sodium  sulphate  resulting  is  decomposed  by  bicarbonate  of  an;<no- 
nia,  with  production  of  bicarbonate  of  soda  and  ammonium  sulphate, 
which  last  can  be  used  to  repeat  the  first  step.  These  processes  have 
the  advantage  of  no  waste,  a  merit  not  shared  by  the  LeWanc  process, 
invented  ninety-seven  years  ago  by  the  immortal  Nicholas.  {Chem. 
News  J  L,  41.) 

Use  of  Nickel  Vessels  for  Operations  with  fixed  Alkalies^  by  Professor 
Dittmar. — Fleitmann,  in  1879,  suspecting  that  the  brittleness  of  nickel 
was  due  to  the  presence  of  occluded  carbonic  oxide,  had  the  happy 
thought  of  fusing  the  metal  with  a  small  proportion  (one-eighth  part)  of 
magnesium,  and  obtained  thereby  a  regulus  capable  of  being  rolled  into 
thin  sheets  and  drawn  into  fine  wires.  Since  this  important  discovery 
the  inventor  has  made  a  business  of  manufacturing  kitchen  utensils 
which  are  nickel  inside  and  outside,  with  a  core  of  iron  between.  Basins 
of  this  make  are  found  by  Professor  Dittmar  very  useful  in  operations 
with  caustic  alkali  solutions,  and  they  are  far  cheaper  than  silver. 
These  nickelized  vessels  cannot  be  used,  with  fused  potassium  or  so- 
dium hydroxides,  since  the  latter  attack  strongly  every  metal  save 
gold.     {Ohem.  News,  L,  3.) 

Constituents  of  Snow-  Water ^  by  Dr.  Elwyn  Waller. — A  sample  of  snow 
was  carefully  collected  in  a  stoppered  bottle  after  snow  had  been  fall- 
ing for  three  or  four  hours  and  the  ground  was  well  covered.    After 
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the  large  particles  of  sand,  coal,  &c.,froin  neighboring  locomotives  had 
settled  out,  the  water  was  analyzed,  with  the  following  results  : 

Parts  per  100,000. 

Chlorine Trace 

Phosphates Kone 

Nitrates None 

Nitrogen  in  nitrates 0.0494 

Free  ammonia 0.0396 

Albuminoid  ammonia 0.0318 

Hardness 0.91 

Total  i^olids 6.3 

While  the  water  was  settling,  a  slimy  fungoid  growth  collected  on 
the  bottom  and  sides  of  the  vessel.  The  presence  of  volcanic  ash  (pre- 
sumably from  Krakatoa)  was  not  established.    {Chem.  N^ewSy  l,  49.) 

Occurrence  of  Manganese  in  Plants  and  Animals^  by  E.  Maumen^. — 
Wheat,  rye,  rice,  and  barley  are  shown  to  contain  manganese,  probably 
combined  with  an  organic  acid.  The  bran  and  starch  of  wheat  do*not 
contain  the  element.  It  is  also  found  in  potatoes,  beets,  carrots,  lentils, 
peas,  parsley,  and  in  exceedingly  minute  quantities  in  apples  and  grapes. 
It  is  found  in  a  large  proportion  in  cocoa,  still  larger  in  coffee,  and  most 
of  all  in  tea.  It  is  absent  in  oranges,  lemons,  onions,  &c.  Human 
blood  does  not  always  contain  it;  very  small  traces  occur  in  milk,  urine, 
bones,  and  hair.  It  is  almost  entirely  eliminated  in  the  solid  excrements, 
and  should  be  regarded  as  non-essential  to  life ;  hence  manganese 
must  not  be  substituted  for  iron  in  medicine.  ( Gomptes  rendtts,  xo vm, 
June  9, 1884.) 

Notes  on  Explosives. — Panclastite,  the  new  explosive  invented  by 
Eagene  Turpin,  consists  essentially  of  a  mixture  of  liquid  nitrogen 
tetroxide  with  carbon  disulphide  in  the  proportions  of  3  N2O4  +  2  OSg. 
The  mixture  is  exploded  by  a  fulminate  primer,  with  a  result  more 
powerful  than  that  of  nitroglycerine.  If  ignited  without  confinement 
in  a  vessel  it  burns  with  a  brilliant  flame,  which  M.  Turpin  proposes  to 
utilize  as  a  signal  in  the  field  or  for  photographic  purposes.  The^  heat 
of  combustion  is  also  very  great,  being  estimated  at  about  3,000°  O.5 
platinum  fuses  instantly  under  the  action  of  this  flame.-  The  advantages 
claimed  for  this  explosive  are  greater  power  than  dynamite,  perfect 
safety  of  the  separate  constituents  in  transport  and  storage,  insen- 
sitiveness  of  the  mixture  to  blows,  and  easy  control  of  the  manufacture 
by  the  Government,  owing  to  the  fact  that  nitrogen  tetroxide  is  not 
met  with  in  commerce. 

Explosive  gelatine,  or  gelatine  dynamite,  is  made  by  dissolving  photo- 
graphic gun-cotton  in  nitro-glycerine,  or  by  mixing  nitro- glycerine  with 
collodion,  removing  the  solvent  by  evaporation.  The  solution  is  aided 
by  heat,  and  yields  a  gelatinous  mass  of  a  consistency  varying  with  the 
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amount  of  the  soluble  gun-cotton.  Tbe  jelly  is  very  insensitive  to  blows* 
and  is  not  easily  exploded,  requiring  a  very  powerful  fuse,  and  is  not 
injured  by  water.  It  is  said  to  be  75  per  cent,  stronger  than  dynamite, 
and  it  is  very  free  from  liability  to  accident  or  injury  in  use  or  trans- 
portation. On  the  other  hand,  its  stability  is  questioned.  General  Abbot 
found  that  samples  underwent  spontaneous  decomposition,  separating 
into  cellulose  and  free  nitro-glycerine,  with  a  copious  evolution  of  nitrous 
fumes. 

Sir  Frederick  Abel,  chief  of  the  chemical  bureau  of  the  Woolwich 
Arsenal,  had  a  miraculous  escape  from  death  early  in  March,  1884. 
He  was  barely  ninety  feet  from  the  place  where  1,000  kilograms  of  gun- 
cotton  accidentally  exploded  with  terrific  violence;  he  was  knocked 
down  by  the  concussion  and  injured  in  several  places  by  flying  missiles, 
but  in  no  wise  dangerously.  Sir  Frederick  ascribes  his  wonderful  escape 
to  the  fact  that  a  strong  wind  was  blowing  at  the  time  from  hini  to- 
wards the  scene  of  the  explosion.  -  (Munroe^s  Notes  on  the  Literature  of 
Explosives^  No.  YI.) 

Toughening  Gold  and  Silver  in  the  Crucible. — Dr.  James  C.  Booth,  of 
the  United  States  mint,  Philadelphia,  describes  a  general  method  of 
refining  gold  in  the  crucible  as  practiced  in  the  mint.  Some  brittle 
gold,  having  been  accidentally  ^melted  with  a  quantity  of  welW^efined 
and  tough  gold,  was  found  to'have  rendei^ed  the  whole  mass  very  brittle, 
with  a  highly  crystalline  fracture,  and  therefore  useless  for  coinage.  To 
avoid  loss  of  time  and  greater  cost  of  refining  by  acid,  it  was  toughened 
wholly  by  fluxing.  This  was  accomplished  on  75,162.55  ounces  (5,164 
pounds  avoirdupois)  in  one  and  a  half  days,  at  a  trifling  cost,  and  with 
scarcely  apparent  loss.  The  75,000  ounces  were  divided  into  fourteen 
melts  of  about  5,400  ounces  each,  and  each  melt  was  separately  tough- 
ened. The  ingots,  easily  broken  into  pieces  by  striking  them  on  the  edge 
of  a  wooden  box,  were  put  into  the  crucible  with  soda  ash  and  anhydrous 
fused  borax,  in  the  ratio  of  1  or  2  ounces  to  a  melt,  until  the  crucible 
was  nearly  full.  It  then  appeared  as  a  quiet  mass  of  metal  covered 
with  a  rather  viscid  slag,  disposed  to  swell. and  puff.  A  few  crystals  of 
saltpeter,  say  1  or  2  ounces,  were  then  dropped  successively  into  the 
center  of  the  metallic  surface,  and,  as  they  melted,  their  spreading  out 
over  the  whole  surface  was  aided  by  the  concentric  motion  of  the  bot- 
tom of  a  small  crucible.  The  moment  the  visible  oxidizing  action  began 
to  slacken  the  melter  skimmed  off  by  a  small  black-lead  dipping  cruci- 
ble the  fluxed  matter,  as  rapidly  as  was  consistent  with  the  care  neces- 
sary to  avoid  taking  up  metal.  The  remainder  in  the  melting-pot 
was  the  toughened  metal.  The  points  to  be  noted  are  (1)  that  one 
part  of  foreign  matter  sufficed  to  impart  brittleness  to  75,000  parts  of 
good  standard  gold ;  (2)  by  a  slight  oxidizing  process  the  matter  causing 
brittleness  was  removed  with  no  appreciable  loss  of  gold ;  (3)  moreover, 
the  ratio  of  c6pper  remained  constant  after  the  fluxing ;  (4)  the  toagh- 
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eniug  proceeds  ftoom  the  top  downward  to  the  depth  of  9' to  12  inches  of 
its  own  accord.    {Ohem.  Newsj  L,  37.) 

Determination  of  Nitrogen  by  Combustion  with  Calcium  Hydroxide, — 
Prof.  S.  W.  Johnson  showed  in  1873  {Am.  Chemist^  iii,  161)  that  the 
mixture  of  sodiam  hydroxide  and  calcium  hydroxide  proposed  by  Will 
and  Varrentrapp  as  a  reagent  for  converting  organic  nitrogen  into  am- 
monia, for  the  parpose  of  analysis,  may  be  advantageously  replaced  by 
a  mixture  of  sodium  carbonate  and  calcium  hydroxide.  In  the  Annual 
Beport  of  the  Connecticut  Agricultural  Experiment  Station  for  1883, 
the  same  chemist  gives  a  series  of  analyses  made  with  calcium  hydrox- 
ide alone,  and  %he  results  warrant  this  further  simplification  of  the 
Will  and  Varrentrapp  method  for  most  substances  ordinarily  encountered 
in  technical  work.  A  tube  14  inches  long  is  recommended  for  the  com- 
bustion of  0.6  grams  of  substances  containing  8  per  cent,  of  nitrogen  or 
less.  Cochineal  solution  is  preferred  as  an  indicator,  being  not  seriously 
afiected  by  carbonic  acid,  quite  sensitive  in  its  reaction,  and  keeping 
better  than  litmus.    {Am.  Chem.  Joum.,  vi,  60.) 

Occurrence  of  Zinc  in  Drinking-  Water. — Mr.  C.  W.  Heaton  reports  find- 
ing 6.41  grains  per  gallon  of  zinc  carbonate  in  a  drinking-water  carried 
from  a  spring  through  half  a  mile  of  galvanized  iron  pipe.  The  spring 
water  itself  was  very  pure,  containing  no  ammonia,  only  nitrogen  as  a 
nitratej  this,  however,  was  wholly  converted  into  ammonia  by  the  zinc. 
(Ghem.  News^  XLix,  85.) 

Prof.  F.  P.  Venable,  of  the  University  of  North  Carolina,  also  calls 
attention  to  this  impurity.  The  water  from  a  spring  200  yards  distant 
was  brought  by  galvanized  iron  pipes  to  a  dwelling  house,  and  there 
stored  ia  a  zinc-lined  tank,  which  was  painted  with  white  lead.  The 
water  became  somewhat  turbid  and  metallic- tasting,  and  its  use  for 
drinking  purposes  was  discontinued.  Analyses  were  made  after  the 
pipes  had  been  in  use  about  one  year.  A  somewhat  full  analysis  of  the 
spring  water  was  made  by  Mr.  J.  0.  Roberts.  The  analyses  of  water 
from  the  tank  and  directly  from  the  pipe  are  carried  out  only  so  far  as 
zinc,  iron,  and  tests  for  lead  were  concerned.  The  results  are  cal(5u- 
lated  in  grains  per  gallon  of  231  cubic  inches : 

Analysis  of  spring. 

Grains. 

Silica 2.45 

Lime 23 

Magnesia 17 

Alkalies 43 

Chlorine 36 

Sulphuric  acid 19 

Carbon  dioxide  (calculated) 45 

Total  residue  on  evaporation 4.34 
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The  tank  contained  4.48  grains  of  zinc  carbonate  per  gallon,  with  a 
trace  of  iron  and  no  lead.  Water  from  the  pipe  gave  4.29  grains  of 
zinc  carbonate  per  gallon  and  a  trace  of  iron. 

It  is  evident,  then,  when  the  dangerous  nature  of  zinc  as  a  poison  is 
taken  into  consideration,  that  the  use  of  zinc  coated  vessels  in  connec- 
tion with  water  or  any  food-liquid  should  be  avoided. 

Ammonium  Fluoride  as  a  Bloicpipe  Reagent j  by  Prof.  N.  W.  Lord. — The 
author  recommends  ammonium  fluoride  as  a  substitute  for  hydro-potas- 
sium suli)hate  and  fluor-spar  in  developing  flame  colorations.  It  has 
the  advantages  of  being  free  from  fixed  alkali  and  of  being  easily  ap- 
I)lied.  For  testing  feldspar  or  similar  silicates  a  little  of  the  powdered 
mineral  is  mixed  with  ammonium  fluoride,  placed  on  a  piece  of  platinum, 
and  moistened  with  sulphuric  Jicid ;  the  mixture  is  gently  warmed, 
taken  upon  a  loop  of  platinum  wire,  and  tested  in  the  flame  of  a  Bunsen 
burner  or  of  the  blowpipe.  The  alkali  flame  is  nearly  as  well  shown 
as  with  the  pure  salts.  A  slight  ch^inge  in  treatment  renders  the  re- 
agent very  useful  in  detecting  boron.  A  high  heat  must  be  avoided. 
The  delicacy  of  the  reaction  is  surprising.  (Engineering  and  Mining 
Journal,) 

The  Reversion  of  Phosphoric  Add  has  been  further  investigated  by 
Thomas  S.  Gladding.  In  a  previous  paper  he  showed  that  commercial 
superphosphates  contain  the  reverted  phosphoric  acid  in  three  forms — 
combined  with  lime,  with  iron,  and  with  alumina.  The  artificially  pre- 
pared phosphate  of  lime  (whether  dicalcic  or  tricalcic  form)  is,  under 
given  conditions,  wholly  soluble  in  a  neutral  solution  of  citrate  of  am- 
monia at  the  temperature  of  40^  C,  while  the  iron  and  alumina  phos- 
phates treated  in  the  same  way  become  largely  insoluble.  The  citrate 
of  ammonia  solution  dissolves  every  form  of  •reverted  phosphate  at  a 
temperature  of  65o  (150^  P.),  and  hence  should  be  used  at  this  tempera- 
ture. These  points  are  fully  sustained  in  the  present  publication  by  ad- 
ditional experiments,  and  the  investigation  is  extended  to  a  considt^ra- 
tion  of  the  reversion  of  soluble  phosphates  in  artificial  and  natural  soils. 

The  author  recommends  the  following  method  of  analysis  of  super- 
phosphates, based  on  the  principles  stated : 

(a)  Preparation  of  Sample,— ^Pas^  the  sample  through  a  twelve-mesh 
sieve.  If  too  wet,  a  portion  must  be  air  dried  and  then  sifted,  and  au 
allowance  made  by  calculation  for  loss  of  moistitre. 

(b)  Determination  of  Moisture. — Dry  5  or  10  grams  at  100^  C. 

(c)  Determination  of  Total  Phosphoric  Acid. — Weigh  2  grams,  brash 
into  a  200  c.  c.  flask,  add  50  c.  c.  nitric  acid,  together  with  several  c.  c.  HCl 
when  working  with  diflSculty  soluble  iron  and  alumina  phosphates. 
Boil  gently  for  fifteen  minutes,  cool,  fill  to  mark,  mix,  filter  through  a 
dry  filter-paper  into  a  dry  receiver,  take  50  c.  c.  of  filtrate,  place  in  a 
beaker,  add  25  c.  c.  concentrated  ammonia,  then  nitric  acid  to  acidity. 
To  the  hot  liquid  add  molybdic  solution,  let  stand  for  one  hour  at  about 
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65^  C,  filter,  wash  with  nitrate  of  ammonia  solution,  dissolve  on  paper 
with  hot  ammonia  solution,  and  wash  with  same.  Run  in  magnesia  mix- 
ture from  a  burette  at  the  rate  of  one  drop  a  second,  stirring  con- 
stantly. Let  stand  several  hours,  filter,  wash  with  ammonia  solution, 
dry,  ignite  to  whiteness,  and  weigh. 

(d)  Determination  of  Soluble  Phosphoric  Add. — Weigh  2  grams,  rub  up 
in  a  mortar  with  a  soft,  rubber- tipped  pestle  (grinding  is  avoided),  digest 
in  25  c.  c.  of  cold  water,  decant  clear  liquid  into  a  filter-paper,  filtering 
into  a  200  c.  c.  flask,  add  25  c.  c.  of  water  to  residue,  digest  for  several 
minutes,  and  again  decant.  -  Repeat  five  or  six  times,  and  finally  bring 
all  upon  the  filter-paper  and  wash  till  flask  is  filled  to  the  mark.  Mix, 
take  50  c.  c,  and  estimate  P2O5  as.  in  (c). 

(e)  Determination  of  Insoluble  Phosphoric  Acid. — Wash  the  residue  upon 
the  paper  into  a  200  c.  c.  flask  with  100  c.  c.  citrate  solution,  cork  the 
flask,  digest  in  a  water  bath  at  constant  temperature  65°  C.  (150^  F.) 
for  thirty  minutes,  with  frequent  agitation.  Filter  the  warm  solution 
quickly  (by  the  aid  of  a  filter-pump  if  convenient)  and  wash  with  cold 
water.  Return  paper  and  contents  to  the  same  200  c.  c.  flask,  add  50 
c.  c.  nitric  acid,  boil  for  15  minutes,  and  estimate  the  P2O5  as  in  {&). 

(T)  Determination  of  Reverted  Phosphoric  AMd, — The  soluble  -f  insolu- 
ble phosphoric  acid  subtracted  from  the  total  will  give  the  reverted 
phosphoric  acid. 

Memoranda, — ^The  molybdic  solution  is  made,  as  usual,  to  contain  5  pe^ 
cent*  M0O3,  and  GO  c.  c.  are  used  to  every  0.100  gram  P2O5.  The  mag- 
nesia mixture  is  made  up  as  follows :  110  grams  cryst.  MgCl2, 300  grams 
NH4CI,  400  c.  c.  cone,  ammonia,  1,500  c.  c.  water;  10  c.  c.  are  used  to 
every  0.100  gram  P2O5.  The  citrate  solution  is  made  of  specific  gravity 
1.09,  carefully  neutralized.  The  ammonia  solution  contains  1  part 
strongest  ammonia  to  3  parts  of  water.  The  nitrate  of  ammonia  so- 
lution is  a  10  per  cent,  solution,  slightly  acidified  with  nitric  acid.  {Am, 
Ghem.  Journ.^  VI,  1.) 

ORGANIC. 

ITomenclature  of  Organic  Compounds. — As  the  prodigious  number  of 
organic  bodies  rapidly  augments,  the  difficulty  of  providing  for  tbem  a 
satisfactory  system  of  terminology  likewise  increases.  Prof.  Adolf 
Baeyer  proposes  certain  changes  and  some  novelties;  he  favors  the 
nsfe  of  the  letter  B  to  express  the  benzene-ring,  and  of  the  letters  Py  lo 
indicate  the  pyridine-ring,  employing  them  as  in  the  following  example : 

B-1,  4-dichloro-Pyl,  3-dioxychinoline. 

He  also  proposes  to  use  the  Greek  letter  go  to  denote  the  first  carbon 
atom  in  case  of  the  derivatives,  this  to  be  followed  by  a^  /?,  ;/,  &c.,  as 
nsnal.  To  distinguish  substitutions  in  the  rings  from  those  in  the  side 
chains  the  autbor  proposes  to  employ  the  syllable  eso  in  the  first  in- 
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stance  and  exo  in  the  second.    Thns,  we  might  have  esotricblor  exo* 
dichlor-ethylbenzene,  a  name  self  explanatory. 

Prof.  H.  Kolbe  subsequently  attacked  these  proposed  innovations  in 
a  severe  and' sarcastic  manner.    {Berichte  d.  chem,  6e».,  xvil*  960.) 

Production  of  Hydroxylaminefrom  Nitrie  Add^  by  Edward  Divers. — In 
investigating  the  reducing  action  of  various  metals  upon  nitric  acid  the 
author  finds  that  the  action  of  tin,  zinc,  cadmium,  magnesium,  and 
aluminium  gives  rise  to  the  production  of  hydroxylamine,  especially  in 
the  presence  of  hydrochloric  or  sulphuric  acids.  The  function  of  the 
second  acid  is  to  decomposethe  nitrate  as  fast  as  it  is  produced,  and  so 
(1)  to  hold  the  hydroxylamine  in  a  more  stable  state,  (2)  to  preserve 
it  from  the  destructive  action  of  nitrous  acid  by  preventing  the  forma- 
tion of  this  acid  from  the  reaction  of  the  metal  on  the  nitrate,  and  (3) 
to  determine  the  reduction  of  the  nitric  acid  to  hydroxylamine  by  sup- 
plying the  hydrogen  for  reproducing  it.  The  author  divides  metals 
into  two  classes,  according  to  their  action  on  nitric  acid.  In  the  first 
class  are  silver,  copper,  mercury,  and  bismuth;  these  metals  form 
nitrite,  nitrate,  and  water,  and  exert  no  further  action,  producing  neither 
ammonia  nor  hydroxylamine.  They  decompose  the  nitric  acid  into 
hydroxyl  and  nitroxyl,  combining  with  these  radicals  to  form  hydrate 
and  nitrite,  which  by  secondary  reactions  become  water,  nitrous  acid, 
and  metal  nitrate.  They  therefore  separate  nitrogen  from  oxygen 
(hydroxyl)  in  decomposing  nitric  acid,  and  not  hydrogen  from  oxygen. 

In  the  second  class  are  tin,  zinc,  cadmium,  magnesium,  aluminium, 
lead,  iron,  and  the  alkali  metals ;  these  form  ammonia  and  generally 
hydroxylamine,  but  do  not  produce  nitrous  acid  or  nitrite  with  free 
nitric  acid.  On  the  other  hand,  they  readily  form  nitrite  by  acting  on 
their  own  nitrate.  Two  actions  are  noted:  First,  upon  seven  molecules 
of  acid  separating  as  hydroxylamine,  the  hydrogen  of  six  of  them  form- 
ing nitrate  and  leaving  the  seventh  converted  to  water  and  the  said 
hydroxylamine;  Second,  they  combine  with  hydroxylamine  to  form  me- 
tal-ammonium hydrate,  which  decomposes  with  water  into  metal-hydrate 
and  ammonia.  The  author  considers  that  nitrites  have  a  constitution 
indicated  by  the  name  "nitronates,"  the  metal  being  directly  united  to 
their  nitrogen.  The  radical  is  the  same  as  that  existing  in  nitrates — 
NO2 — these  being  its  metal-oxyl  compounds.  (Aw.  .J.  /Set.,  cxxvii, 
234,  abstract  from  Journ.  Chem.  Soc.y  XLiii,  443.) 

Action  of  Nitrous  Anhydride  on  Olycerine^  by  Orme  Masson. — At  the 
ordinary  temperature  glycerine  absorbs  nitrous  anhydride  rapidly,  loses , 
its  viscidity,  and  turns  yellow ;  the  temperature  soon  rises  and  nitric 
oxide  is  evolved,  with  decomposition  of  the  product.  If,  however,  the 
glycerine  is  well  cooled  and  the  nitrous  auhydride  is  dried  over  calcium 
chloride,  the  decomposition  is  arrested.    As  the  gas  is  absorbed,  the 
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volume  of  the  liquid  increases  greatly  (2J  times)  and  the  yellow  color 
passes  to  brown,  anc^at  the  end  of  the  reaction  to  a  dark  green.  The 
products  form  two  layers ;  one  is  aqueous  and  contains  nitrous  acid 
and  the  oxidation  products  of  glycerine ;  the  other,  which  is  three  times 
greater  in  volume,  contains  chiefly  a  nitrous  ether  of  glycerine.  To 
isolate  the  latter  the  two  layers  are  separated,  and  the  larger  portion,  is 
distilled  on  a  water-bath  in  a  strong  current  of  hydrogen.  The  dis- 
tillate is  the  trinitrous  ether  of  glycerine,  C3H5(N02)3,  mixed  probably 
with  the  dinitrous  compound. 

This  new  body  is  a  yellow,  mobile  liquid,  volatile  at  ordinary  temper- 
atures, distilling  at  150°,  and  decomposing  in  part  with  liberation  of 
reddish  vapors.  Its  density  at  10°  is  1.291.  It  burns  with  a  white  flame 
and  does  not  detonate  when:  struck.  It  has  a  strong  nitrous.  odofT  It 
is  soluble  in  ether,  in  chloroform,  and  in  benzine,  and  insoluble  in  car- 
bon disulphide.  It  dissolves  in  acetic  acid,  with  a  green  color  and  lib- 
eration of  NO ;  it  is  rapidly  reduced  by  H2S ;  it  is  decomposed  by 
K2CO3,  forming  KNO3.  This  ether  is  insoluble  in  water,  but  the  latter 
liberates  NO  at  the  point  of  contact,  especially  when  warmed  or  agi- 
tated.  Exposed  to  the  air  in  presence  of  moisture  the  body  forms  crys- 
tals of  oxalic  acid.  It  cannot  be  preserved  in  sealed  tubes,  for  it  spon- 
taneously decomposes  with  evolution  of  gas  in  such  quantities  as  to 
break  them.    (Journ.  Chem.  Soc,  xliii,  341.) 

Synthesis  of  a  Coloring  Matter  similar  to  that  of  Litmus^  by  M.  C.  Traub 
and  C.  Hock. — By  the  action  of  small  quantities  of  sodium  nitrite  on 
resorcine  at  150^  a  deep-blue  material  is  obtained,  which  is  reddened 
by  an  acid  in  the  same  manner  as  a  litmus  solution. 

The  best  method  of  preparing  the  new  body  is  as  follows :  100  parts 
of  resorcine,  5  of  sodium  nitrite,  and  5  of  water  are  heated  in  a  flask 
over  an  oil-bath  gradually  to  llO^.  The  yellow  mass  becomes  darker 
and  a  lively  reaction  sets  in,  necessitating  moderation  of  heat;  the  con- 
tents of  the  flask  becomes  raspberry-red  and  the  action  is  quieter; 
-then  the  heat  is  increased  to  115°,  or  120^  at  the  highest,  ammonia  be- 
ing disengaged  and  the  material  becoming  blue. 

The  deep-blue  solution  is  diluted  and  a  quantity  of  hydrochloric  acid 
is  added,  forming  a  precipitate,  which  is  collected  on  a  Alter  and  dried. 
As  thus  obtained  it  forms  a  shining,  red-brown,  amorphous  body,  insol- 
uble in  chloroform,  benzene,  and  benzine,  and  soluble  in  methyl-,  ethyl- 
and  amyl-alcohol,  in  ether,  and  pure  water.  All  these  solutions  show 
a  peculiar  red  color,  which  is  turned  to  blue  by  the  slightest  trace  of  an 
sdkali.  The  alkaline  solution  shows  a  broad  band  in  its  spectrum  near 
the  line  D,  which  shades  off  toward  E.  In  acid  solution  it  cuts  off  the 
more  refrangible  parts  of  the  si)ectrum, 

The  exact  nature  of  this  substance  is  under  investigation.  {Serichte 
d,  chem  Oes,  xvii,  2615.) 
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Antipyrine^  by  Ludwig.  Knorr.— In  the  course  of  the  autbor's  re- 
searches ou  derivatives  of  chioiziiie,  a  hypothetical  base  having  the  con- 
stitution— 

CH  N NH 

HCL  1  JcH, 


CH  CH« 

he  discovered  a  body  having  notable  antipyretic  properities.  This  sub- 
stance he  calls  antipyriue,  and  it  is,  in  fact,  dimethyloxychinizine.  Ifc 
is  very  soluble  and  can  be  used  hypodermically.  {Berichted.  chem.Ges.j 
XVII,  2032.) 

Perseite,  a  new  Sugar,  by  A.  Muntz  and  Y.  Marcano. — ^The  fruit  of 
Lauruspersea  contains  a  sugar  closely  resembling  mannite,  and  to  which 
the  authors  give  the  name  i)erseite.  Its  formula  is  C6H14O6.  It  crystal- 
lizes in  small  needles,  melting  at  1830.5  to  184°,  and  is  very  soluble  in 
warm  water  and  in  alcohol.  It  is  without  action  on  alkaline  copper  solu- 
tions, is  optically  inactive,  and  cannot  be  fermented  by  the  aid  of  yeast. 

The  ripe  nuts  of  Laurus  persea  contain  6  to  8  per  cent,  of  the  sugar. 
{Comptes  rendus,  xcix,  38.) 

Synthesis  of  Umhelliferone  and  of  Daphnetinej  by  H.  von  Pechmann. — 
In  1866  Zwenger  and  Sommer  discovered  in  the  bark  of  the  8purg;e 
laurel,  and  in  the  products  of  the  dry  distillation  of  the  resins  of  um- 
belliferous plants,  a  neutral  body,  to  which  they  gave  the  name  um- 
belliferone.    Later  researches  showed  it  to  be  paraoxycumarine — 

<o.co 
CH  =  CH 


The  author  has  made  this  synthetically  by  the  action  of  resorcine  on 
malic  acid. 

By  the  action  of  pyrogallol  on  malic  acid  the  author  obtained  daph- 
netine,  a  derivative  of  daphnine,  a  glucoside  occurring  in  the  spurge 
laurel  {Daphne  mezereum).  This  synthesis  proves  it  to  be  dioxycumarine; 
its  identity  with  the  natural  product  was  fully  established.  Daphnine 
is  isomeric  with  sesculine,  and  further  researches  by  the  author  are  in 
progress  with  a  view  to  its  synthesis.     (Berichte  d.  chem.  Oes.j  xvii,  929.) 

On  the  Physiology  of  the  Carbohydrates  in  the  Animal  System,  by  F.  W 
Pavy. — This  investigation  was  undertaken  with  the  object  of  ascertain- 
ing the  changes  undergone  by  the  four  chief  carbohydrate  elements 
of  food,  viz,  gnipe  siiffar^  cane  sugar,  lactine,  and  starch,  during  diges- 
tion.   Beginning  with  the  stomach,  the  attempt  is  made  to  follow  the 
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changes  in  these  substances  as  they  proceed  towards  absorption,  up  to 
their  arrival  within  the  portal  system  of  vessels.  The  experiments  w^re 
performed  upon  the  digestive  organs  of  freshly-killed  rabbits,  portions 
of  the  stomach  or  intestines  being  left  in  contact,  for  a  given  time,  with 
solutions  of  known  weights  of  the  carbohydrate  in  question,  and  the 
copper-reducing  value  of  the  substance,  after  this  digestion,  was  com- 
pared "with  that  which  it  had  been  found  to  have  before  contact  with 
the  animal  substance.  Inasmuch  as  grape-sugar  is  characterized  by 
the  property  of  possessing  the  same  reducing  power  after  treating  with 
sulphuric  acid  as  before,  while  the  carbohydrates  which  represent  steps 
in  an  operation  of  which  glucose  is  the  final  product  are  altered  in  re- 
ducing power  by  Ihe  action  of  the  acid,  the  author  took  the  precaution 
to  boil  one  T)ortion  of  the  modified  liquid  with  sulphuric  acid  in  all  cases 
before  estimating  the  reducing  power.  The  copper-reducing  value  of 
the  digested  liquid  may  thus  be  compared  with  that  of  glucose,  while 
the  relation  of  the  modified  product  to  glucose  is  also  ascertained.  The 
most  striking  result  of  these  experiments  is  the  indication  that  trans- 
formation of  glucose  into  bodies  of  lower  reducing  power  is  possible 
under  the  influence  of  a  ferment  existing  in  the  stomach  and  intestines. 
Boiling  of  the  animal  substance  with  water  previous  to  the  experiment 
was  found  to  annul  the  action  of  this  ferment.  The  latter  body  seems 
to  exist  rather  within  the  walls  of  the  vessels  examined  than  upon  the 
mucous  surface.  So  far  as  the  experiments  have  gone,  the  author  re- 
gards them  as  indicating  that  this  ferment  is  more  abundant  in  the 
stomach  and  intestines  of  the  rabbit  than  in  those  of  the  dog,  cat,  horse, 
sheep,  or  pig.     (A.  A.  B.,  from  G/iem.  JSFews^  xlix,  140.) 

Kanarine^  a  new  I>yesfuff^  by  W.  Markownikow. — The  preparation 
of  this  dyestuff,  discovered  in  1883  by  O.  Miller,  is  as  follows : 

Dissolve  one  part  of  sulphocyanide  of  potassium  in  two  parts  o£ 
water,  and  add  aboutone-fifth  of  the  total  amount  (one-half  part)  of  po- 
tassium chlorate  and  one  part  of  hydrochloric  acid.  The  reaction  begins 
in  a  few  minutes,  with  evolution  of  gas  and  the  formation  of  a  yellow 
precipitate  5  the  vessel  is  placed  in  cold  water,  and  the  rest  of  the  potas- 
sium chlorate  and  another  part  of  hydrochloric  acid  is  added  to  the  mix- 
ture. The  temperature  should  not  fall  below  80°.  An  orange-colored 
precipitate  results,  which  is  crude  kanarine ;  this  is  then  purified  by 
solution  in  warm  caustic-potash  solution  and  precipitation  with  alcohol. 

Dried  at  100^  pure  kanarine  forms  a  red-brown  powder,  with  an 
almost  metallic  luster.  It  is  insoluble  in  water,  alcohol,  ether,  and  ben- 
zene, but  easily  dissolves  in  alkaline  solutions.  Kanarine  is  destined 
to  become  an  important  dye  stuff',  since  it  can  be  fixed  on  vegetable  fibers 
without  a  mordant.  It  possesses  great  tinctorial  power  and  is  a  fast 
colo5,    {Jouni,  d.  Bu88.  phys.'Chem.  Ges.^  1£84  (1),  380.) 

Chi  the  Fractional  Distillation  of  American  PcfroUntn^  by  D.  Mende- 
lejeff. — In  the  fractional  distillation  of  petiulvum  from  Baku  the  author 
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noted  an  abnormal  feature,  viz,  the  rise  in  temperatare  from  560  to  62^^ 
80O  to  90O,  and  lOoO  to  llO^  was  accompanied  by  a  decrease  in  the  spe- 
cific gravity  of  the  portions^  distilling  at  the  temperatures  named.  A. 
carefully  conducted  fractional  distillation  of  petroleum  of  American 
origin  showed  that  this  has  the  same  peculiarity.  The  petroleum  was  dis- 
tilled in  an  apparatus  arranged  so  that  the  result  was  equivalent  to  50 
simple  distillations.  At  60o  very  little  distilled  over,  the  specific  grav- 
ity was  0.6C42  at  17o  C.  and  rose  to  0.7347  at  S(P  0.,  products  being 
collected  separately  every  2°  of  rise.  The  first  decrease  in  specific 
gravity  occurred  at  92o,  the  distillate  showing  at  75^  a  specific  gravity 
of  0.7069.  A  regular  increase  in  the  specific  gravity  followed  up  to 
1040,  at  which  point  the  specific  gravity  was  0.7643;  then  a  decrease 
was  noted,  the  distillate  at  115o  to  117°  having  the  specific  gravity 
0.7270.    From  117^  to  125^  the  specific  gravity  increased  regularly. 

The  author  ascribes  the  failure  of  others  to  notice  this  peculiarity  to 
the  lack  of  delicacy  in  the  distillations  previously  conducted.  {Frotok. 
d.  Russ. phys.ehem.  Oes.j  1884,  458.) 

Composition  of  Chlorophyll. — Dr.  Adolph  Hansen  has  published  im- 
portant investigations  on  the  nature  o'f  chlorophylL  Chemists  will  re- 
member that  Fr^my  claimed  that  green  chlorophyll  consisted  of  a  blue 
and  a  yellow  constitueufc.  He  mixed  an  ethereal  chlorophyll  solution 
with  hydrochloric  acid,  when  two  layers  formed,  a  lower  blue  layer 
and  an  upper  yellow  ethereal  layer ;  the  blue  coloring  matter  was  named 
by  Fr^my  phyllocyanin  and  the  yellow  phyllo^anthin.  Hansen  shows, 
however,  that  this  is  not  due  to  a  splitting  up  of  the  chlorophyll  green 
into  a  blue  and  a  yellow  component,  but  only  an  incomplete  separation 
of  the  chlorophyll  green  from  the  chlorophyll  yellow,  the  former  becom- 
ing changed  to  blue  by  the  hydrochloric  acid.  He  further  shows  that 
jin  ethereal  solution  of  pure  chlorophyll  green*  treated  with  hydrochloric 
acid  does  not  furnish  any  yellow  constituent,  the  ethereal  layer  remain- 
ing colorless. 

It  will  be  remembered  that  Kraus  also  supposed  he  had  decomposed 
chlorophyll  green  into  a  blue-green  and  a  yellow  component ;  he  called 
the  blue-gi:een  cy anophyll,  the  yellow  body  xanthophyll.  Hansen  shows, 
however,  that  Kraus  is  wrong,  and  his  supposed  decomposition  is  only 
an  incomplete  separation,  and  that  his  cyanophyll  is  nothing  more  than 
an  ordinary  chlorophyll  solution  from  which  a  part  of  the  yellow  color- 
ing matter  has  been  removed.  Both  Fr6my  and  Kraus  were  correct  in 
assuming  the  existence  of  yellow  and  of  green  bodies,  but  mistaken  in 
supposing  they  existed  in  combination.  Hansen  shows  that  they  exist 
side  by  side,  and  that  chlorophyll  is  a  mixture  of  these  coloring  matters. 

In  preparing  pure  chlorophyll  Hansen  used  the  leaves  of  young  wheat- 
plants.  These  are  first  boiled  to  remove  extractives,  the  water  is 
decanted,  and  the  material  washed;  it  is  quickly  dried  at  a  low  tem- 
perature, and  then  extracted  with  alcohol  of  96  per  cent.,  in  a  dark  room, 
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to  prevent  decomposition  of  the  chlorophyll  by  light.  The  extraction 
with  alcohol  was  repeated  and  the  united  solutions  were  concentrated 
and  saponified.  This  saponification  was  carried  out  thus :  The  alcoholic 
extract  was  treated  with  a  moderate  quantity  of  caustic-soda  solution  (1 
part  NaHO  to  5  H^O)  at  a  boiling  temperature.  The  alcohol  is  evaporated 
by  degrees,  water  is  added,  and  the  soap  separated  by  the  aid  of  sodium 
chloride,  the  soap  precipitating  in  granular  form.  It  is  then  shaken  in 
a  separating  funnel  with  petroleum  ether,  which  assumes  a  dark-yellow 
color,  since  it  removes  only  the  yellow  constituent.  On  evaporatiug  the 
ethereal  solution  the  yellow  constituent  remains  ^  it  crystallizes  in  dark- 
yellow  needles  and  gives  all  the  chemical  and  spectrum  reactions  of  a 
lipo  chrome. 

The  soap  is  next  treated  with  ether,  which  removes  various  impuri- 
ties, and  then  with  a  mixture  of  alcohol  and  ether,  which  removes  the 
green  constituent;  and  this,  after  purificatiou,  crystallizes  in  ^^sphsdro- 
crystals"  of  great  beauty.  From  450  grams  dried  wheat-leaves  Hansen 
obtained  3  to  4  grams  solid  coloring  matter. 

In  the  solid  state  chlorophyll  green  is  opaque  and  does  not  fluoresce; 
in  solution  it  possesses  a  red  fluorescence. 

Chlorophyll  yellow  occurs  in  small  proportion  as  compared  with  chloro- 
phyll green  (1 :  100).  Its  solutions  show  no  fluorescence.  It  possesses 
the  reactions  of  Krukenberg's  lipochromes,  viz,  a  blue  coloration  with 
sulphuric  acid,  the  same  with  nitric  acid,  and  a  green-blue  with  a  mix- 
ture of  iodine  in  potassium  iodide.  It  shows  three  bands  in  the  blue 
half  of  the  spectrum,  but  no  absorption  of  red. 

Chlorophyll  green  has  four  bands  in  the  red  half  of  the  spectrum, 
agreeing  with  the  four  bands  of  the  ordinary  chlorophyll  solutions.  (0. 
A.  Mac  Munn,  in  Naturej  xxx,  224 ;  condensed  from  Hansen's  Ber  Ohio- 
rophyllfarbstoffj  Aheiten  des  hotan.  iTtstituta  zu  Wurzburg^  Vol.  Ill,  Heft 
I ,  SLud  Sitzurigsberichte  der  physik-medeoin,  Oeaellschafi^  Wurzburgy  1883.) 

Composition  and  Methods  of  Analysis  of  Human  MiUe,  by  Dr.  Albert  B. 
Iieeds. — In  this  comprehensive  memoir  the  author  gives  results  of  the 
examination  of  eighty  samples  of  human  milk.  After  a  careful  study 
of  many  methods  of  analysis,  he  greatly  prefers  that  devised  by  Eitt- 
bansen  and  modified  by  Gerber,  the  main  points  of  which  are  as  follows: 
(1)  The  total  solids  are  determined  by  evaporating  5  grams  in  ^  plati- 
nam  capsule,  after  coagulating  with  absolute  alcohol.  (2)  Ash  :  The 
residue  is  ignited  gently  and  then  to  a  dull-red  heat.  (3)  The  aJbvmi" 
noids  are  precipitated  by  sulphate  of  copper  solution,  with  the  addition 
of  safficient  potassium  hydroxide  solution  to  exactly  neutralize  the  ex- 
cess of  the  sulphate.  (4)  The  precipitate  is  separated  by  filtration,  with 
due  precautions,  and  treated  with  ether  to  extract  fat;  the  residue, 
dried  at  110<^  (less  the  weight  of  ash),  gives  the  amount  of  albuminoids. 
(5)  The  filtrate  il*om  the  albuminoids,  with  washings,  is  used  for  the 
determination  of  milk-sugar  by  Fehling's  solution.  Results  are  very 
satisfactory. 
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Besults  of  a/nalyses  of  eighty  smnples  of  woman^s  milk. 


Constituents,  &,c. 


Specific  gravity 

Albuminoids . . . 

Sugar 

Fat 

Solids  not  fat .., 

Ash , 

Total  solids 

Watef 


Reaction  uniformly  alkaline. 


Average. 


1.0313 

1.995 
6.936 
4.131 
9.137 
0.201 
13.267 
H6.732 


Minimum. 


1.0260 

0.85 

5.40 

2.11 

6.57 

0.13 
10.91 
83.21 


Maxi- 
mum. 


1.0353 

4.86 

7.92 

6.89 
12.09 

0.37 
16.66 
89.08 


With  the  exception  of  the  ash,  these  figures  agree  very  closely  with 
those  of  Konig,  deduced  from  the  analysis  of  190  samples  by  a  great 
variety  of  methods.  Konig's  mean  for  albuminoids  is  1.95,  Leeds's  1.995 ; 
2  per  cent,  therefore,  may  be  regarded  as  the  average  amount  of  albu- 
minoids in  woman's  milk. 

The  author  considers  also  the  relations  between  the  physical  history 
of  the  milk  and  its  composition,  especially  the  (1)  color,  taste,  consist- 
ency, and  specific  gravity ;  (2)  age  of  the  mother ;  (3)  period  of  lactation 
and  interval  since  nursing  j  (4)  nationality ;  (6)  physical  constitution  of 
the  mother. 

Unlike  cow's  milk,  the  appearance  is  no  indication  of  the  quality  of 
the  fluid.  Bluish  samples  often  contain  most  fat,  while  thin  samples 
often  give  most  total  solid  matter.  A  fatty  acid  of  a  greenish  color  was 
extracted  from  human  milk,  which  the  author  thinks  is  particularly 
characteristic,  and  unlike  anything  obtained  from  cow's  milk.  Unfort- 
unately the  entire  mass  of  fats  was  lost  by  accident  in  the  early  stages 
of  manipulation.  The  characteristic  point  was  the  emerald-green  color 
of  the  ethereal  extract  of  the  copper  albuminate  obtained  from  numerous 
samples. 

The  results  of  analysis  are  presented  in  a  graphic  chart,  which  exhib- 
its in  a  striking  manner  the  great  variability  in  the  constitution  of 
woman's  milk.  (Bead  before  the  College  of  Physicians  of  Philadelphia, 
May  7, 1884,  and  published  in  Ohem.  News^  L,  263  et  seq.) 

Continuous  Etherifieation  as  applied  to  other  Alcohols  than  JSthyliCj  by  L. 
H.  Norton  and  0.  F.  Prescott. — The  authors  worked  upon  mixtures  of 
various  alcohols  with  sulphuric  acid  and  studied  the  conditions  neces- 
sary to  produce  the  best  results.  Beginning  with  ethyl  alcohol,  they 
found  that  by  dropping  the  al'cohol  into  mixtures  of  sulphuric  acid  and 
alcohol,  with  boiling-points  ranging  from  120^  to  150^  C.,  they  obtained 
from  7.35  to  28.87  per  cent,  of  the  theoretical  yield  of  ether.  The  best 
temperature  to  obtain  the  maximum  yield  of  ether  was  found  to  be  from 
140O  to  145^  0.,  higher  temperatures  giving  no  greater  yields  white  lower 
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ones  gave  less.  At  160^  0.  the  formation  of  ether  stops,  sulphurous 
acid  is  evolved,  and  decompositiou  takes  place.  The  same  results  are 
obtained  with  propyl  alcohol.  With  isobutyl  alcohol  decompositiou 
takes  place  at  12(P  to  135o  0.  In  the  case  of  isoamyl  alcohol  the  decom- 
position  occurs  at  100^  0.  By  mixing  the  alcohols  the  authors  obtained 
mixed  ethers  by  the  same  treatment  as  with  single  alcohols.  By  mixing 
methyl  and  ethyl  alcohols  in  molecular  proportions,  they  obtained 
methyl-ethyl  ether  in  large  quantity,  together  with  methyl  ether  and 
ethyl  ether.  Applied  to  ethyl  and  propyl  alcohols,  the  corresponding 
ethyl-propyl  ether  was  obtained.  But  a  mixture  of  ethylic  and  isobu- 
tylic  alcohols  did  not  give  ethyl-isobutyl  ether,  and  methyl-isoamyl 
ether  was  not  obtained  from  the  corresponding  alcohols.  The  concla- 
sions  of  the  authors  are  that  the  method  of  continuous  etherification 
is  only  applicable  in  the  case  of  simple  ethers,  and  does  not  work  with 
those  containing  more  than  three  atoms  of  carbon.  ,  (Am.  Assoc.  Adv. 
Science,  Philadelphia  meeting.) 

Liquid  Paraffin  a  fiea^entfor  detecting  Water  in  Alcohol,  Ether,  and 
Chloroform,  by  L6on  Orismer. — ^The  new  German  Pharmacopoeia  treats 
of  a  little-known  substance  called  "  liquid  paraffin.^'  It  forms  an  oily 
liquid,  consisting  of  a  mixture  of  hydrocarbons  of  the  methane  series, 
boiling,  under  6™  pressure,  between  215°  acd  240°  0. 

This  substance  mixes  in  all  proportions  with  chloroform  and  ether 
when  they  are  depri'ved  of  water  by  means  of  sodium,  and  forms  clear 
solutions ;  but  the  slighest  trace  of  water,  or  of  alcohol  containing  water, 
renders  the  liquid  turbid;  hence  the  liquid  paraffin  forms  a  delicate  test 
for  water  in  alcohol.  Direct  experiments  show  that  by  it  jj^j^  volume 
of  water  can  be  detected  in  alcohol.  It  forms  a  useful  reagent  for  recog- 
nizing absolute  alcohol.  Liquid  paraffin  readily  dissolves  chlorine,  bro- 
mine, and  iodine,  and  colorless  phosphoras  to  a  less  degree.  The  author 
uses  the  substance  in  question  in  the  preparation  of  hydrobromic  and 
hydroiodic  acids,  as  well  as  of  iodide  of  ethyl.  The  fact  that  it  is  not 
volatile  is  of  great  advantage.    {Berichte  d.  chem.  Qes.,  xvii,  649.) 

Glucose. — ^In  response  to  a  request  made  by  the  Commissioner  of  In- 
ternal Eevenue  of  the  United  States,  a  committee  of  the  National  Acad- 
emy of  Sciences,  consisting  of  Profs.  George  F.  Barker,  William  H. 
Brewer,  Wolcott  Gibbs,  Oharles  F.  Chandler,  and  Ira  Eemsen,  has 
published  an  exhaustive  report  on  glucose.  The  letter  of  the  Commis- 
sioner caJled  for  information  "  as  to  the  composition,  nature,  and  prop- 
erties of  the  article  commercially  known  as  *  glucose'  or  ^  grape-sugar';, 
its  saccharine  quality  as  compared  with  cane-sugar  or  molasses ;  and 
also  especially  as  to  its  deleterious  effect  when  used  as  an  article  of  foodi 
or  drink,  or  as  a  constituent  element  of  such  articles.''  Accordingly 
the  report  gives  details  concerning  the  history,  manufacture,  and  use  of 
starch-sugar,  with  statistics  showing  the  magnitude  of  the  industry ;: 
it  alM  d^cribes  the  nature  of  the  commercial  products,  and  narrates 
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the  results  of  new  experiments  to  determine  whether  the  use  of  glncose 
is  injurioas  to  health. 

There  are  twenty-nine  factories  of  starch-sugar  in  the  United  Siates, 
using,  as  nearly  as  can  be  estimated,  43,000  bushels  of  com  x)er  day. 
yielding  products  of  the  annual  value  of  nearly  $10,000,000.  In  Ger- 
many the  industry  is  an  old  one ;  in  1881-^82  there  were  thirty- nine 
factories,  consuming  over  70,000  tons  of  starch  and  producmg  about 
40,000  tons  of  starch-sugar. 

The  products  are  of  various  grades,  appearing  in  commerce  under  the 
following  names:  (A)  Liquid  varieties:  Glucose,  mixing-glucose,  mixing- 
sirup,  corn-sirup,  jelly-glucose,  confectioners'  crystal  glucose.  (B)  The 
solid  varieties :  Solid  grape-sugar,  clipped  grape-sugar,  granulated  grape- 
sugar,  powdered  grape-sugar,  confectioners'  grape-stigar,  brewers' grape- 
sugar.  The  process  of  manufacture  consists,  first,  in  extracting  the 
starch  from  the  com  in  a  state  of  sufficient  purity,  then  transforming  this 
into  sugar  by  treatment  with  dilute  acid,  and  subsequently  neutralizing 
the  acid,  purifying,  and  concentrating  the  product.  The  steps  in  the  ex- 
traction of  starch  are  steeping,  grinding,  mechanical  separation,  cleans- 
ing, collecting,  and  washing.  A  bushel  of  com  weighing  56  pounds 
yields,  on  the  average,  30 pounds  of  starch,  14  pounds  of  cattle  food,  and  12 
pounds  of  waste.  The  transformation  of  the  starch  into  sugar,  termed 
conversion,  is  effected  in  either  open  or  closed  converters ;  the  former  are 
wooden  vats  of  3,000  to  4,000  gallons  capacity,  the  latter  are  copper 
vessels  fumished  with  safety-valves  and  capable  of  withstanding  a 
pressure  of  six  atmospheres.  The  acid  used  is  usually  sul^rhuric,  and 
the  quantity  employed  varies  with  the  object  of  the  manufacturer,  the 
liquid  product  requiring  less  acid  than  the  solid;  the  proportion  varies 
from  one-half  pound  oil  of  vitriol  to  IJ  pounds  per  100  pounds  of  starch. 
In  the  open  converter  the  starch  and  acid  liquid  are  boiled  until  the 
iodine  test  ceases  to  give  a  blue  color,  which  usually  requires  about  four 
hours.  In  the  closed  converter  less  time  is  required,  since  the  pressure 
is  raised  to  46  to  75  pounds  per  square  inch. 

The  sulphuric  acid  is  then  neutralized  with  marble-dust,  and  the  sul- 
phate of  calcium  removed  by  filtering  through  bags  of  cotton  cloth  or 
filter-presses.  The  liquor  is  next  passed  through  bone-black  filters, 
concentrated  in  vacuum-pans,  and  further  purified.  The  liquid  and 
solid  varieties  receive  diflferent  treatment  in  the  final  stage. 

Both  glucose  and  grape-sugar  find  extensive  application  for  a  great 
variety  of  purposes  as  substitutes  for  cane-sugar  or  for  barley.  The 
most  general  purposes  for  which  starch-sugar  is  used  are  (1)  for  the 
manufacture  of  table  sirup ;  (2)  as  a  substitute  for  barley-malt  in  brew- 
ing ale  or  beer;  (3)  as  a  substitute  for  cane-sugar  in  confectionery^  (4) 
for  the  adulteration  of  cane-sugar,  to  which  it  is  added  to  the  extent  of 
20  per  cent,  or  more;  (5)  for  the  manufacture  of  artificial  honey;  (6)  in 
the  manufacture  of  vinegar ;  (7)  in  the  manufacture  of  liquor-coloring, 
and  in  many  minor  applications,  such  as  in  cooking,  in  preparation  of 
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chewing-tobacco,  in  the  manufacture  of  printers'  rollers,  and  of  some 
kinds  of  ink. 

The  following  table  shows  the  composition  of  fair  samples  of  the 
solid  product : 


Constituents. 

No.  7. 

No.  12. 

No.  13. 

No.  15. 

Dextrose  .--- - 

Per  cent. 

72.7 
1.8 
4.2 

15.1 

Per  cent. 

72.0 
3.6 
6.4 

17.5 

Percent. 

73.4 
1.3 
9.1 

14.0 

Percent. 
72.1 

Maltose 

Dextrine  ...... .--... ...... ...... 

9.1 

Water 

16.6 

Total 

93.8 

99.5 

97.8 

97.8 

The  liquid  products  contain  from  34.3  to  42.8  per  cent  of  dextrose 
and  29.8  to  45.3  per  cent,  of  dextrine. 

The  inorganic  constituents  consist  of  ash,  salphuric  acid,  chlorine, 
ferric  oxide,  lime,  magnesia,  and  alkalies.  Ko  traces  of  tin,  copper,  or 
other  metallic  impurities  were  found.  The  total  ash  was  only  between 
0.325  to  1.060  per  cent. 

The  question  as  to  the  effects  of  glucose  on  the  health  was  carefully 
investigated  by  Dr.  J.  E.  Duggan,  of  the  Johns  Hopkins  University. 
Earlier  experiments,  chiefly  in  Germany,  were  unfavorable  to  the  use  of 
glucose  made  from  potato-starch.  Dr.  Duggan's  experiments  occupied 
two  months,  during  which  time  he  repeatedly  took  large  quantities  of 
concentrated  extracts  from  fermentation  (in  doses  from  120  grams  to  160 
grams),  without  the  slightest  observable  effect. 

In  conclusion  the  committee  thus  summarize  the  results  of  their  in- 
vcEtigations :  (1)  The  manufacture  of  sugar  from  starch  is  a  long-estab- 
lished industry,  scientifically  valuable,  and  commercially  important; 
(2)  the  processes  which  it  employs  at  the  present  time  are  unobjection- 
able in  their  character  and  leave  the  product  uncontaminated ;  (3)  the 
starch-sugar  thus  made  and  sent  into  commerce  is  of  exceptionable 
purity  and  uniformity  of  composition,  and  contains  no  injurious  sub- 
stances; (4)  although  starch-sugar  has  only  about  two-thirds  the 
sweetening  power  of  cane  sugar,  yet  starch-sugar  is  in  no  way  inferior 
to  cane-sugar  in  healthfulness. 

Appendixes  to  the  report  give  lists  of  the  starch-sugar  factories  of 
the  United  Scates,  the  results  of  examination  of  commercial  sugars  with 
reference  to  their  adulteration  with  starch-sugar,  and  a  very  full  bibli- 
ography of  starch-sugar,  prepared  by  the  late  Dr.  B.  J.  Hallock.  A  list 
of  patents  relating  to  the  manufacture  of  starch  and  starch-sugar  com- 
pletes this  valuable  report.  {Report  on  Olticose,  prepared  by  the  National 
Academy  of  Sciences.  United  States  Internal  B^enue^  Washington,  1884. 
108  pp.    8vo,    . 
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Gallisinj  an  unfermentable  Substance  in  Starch- Sugar,  by  C.  Schmitt  and 
A.  Gobenzl. — ^^  ith  a  view  to  ascertaining  whether  popular  estimation  of 
starch-sugar  as  an  exceedingly  unwholesome  dietetic  articleis  correct,  the 
authors  made  a  careful  investigation  into  the  more  obscure  ingredients 
contained  therein,  andespccially  of  the  unfermentable  substances.  They 
succeeded  iu  isolating  a  definite  body,  which  they  name  gallisin.  The 
process  for  its  extraction  and  purification  is  a  follows :  Five  kilograms  of 
commercial  starch-sugar  were  allowed  to  ferment  in  a  20  per  cent,  solu- 
tion, at  a  temperature  of  28°  to  20°  C.  After  five  or  six  days  the  fermen- 
tation was  completed.  After  filtering,  the  nearly  colorless  liquid  was 
concentrated  as  much  as  possible  on  a  water  bath,  and  the  still  warm 
sirup  introduced  into  a  large  flask.  The  sirup  wa>s  then  shaken  with 
a  large  excess  of  absolute  alcohol,  when  it  became  viscous,  but  did  not 
mix  with  the  alcohol.  The  latter  was  decanted  and  the  sirup  re- 
peatedly agitated  with  fresh  quantites  of  alcohol,  which  finally  left  behind 
a  pulverulent  yellow-gray  mass.  This  was  then  vigorously  rubbed  in  a 
large  mortar  with  a  mixture  of  alcohol  and  ether  in  equal  parts,  where- 
by the  whole  mass  was  changed  into  a  gray  powder.  These  operations 
must  be  conducted  as  rapidly  iis  possible,  to  prevent  absorption  of  moist- 
ure and  deliquescence  of  the  mass.  The  resulting  material  is  dried 
under  a  strong  vacuum-pump,  washed  with  alcohol  and  ether,  and  dried 
under  a  bell  jar,  over  concentrated  sulphuric  acid ;  calcium  chloride  will 
not  suffice,  for  the  body  is  more  hygroscopic  than  the  calcium  chloride 
itself.  This  material  is  further  purified  by  dissolving  in  water,  boiling 
with  animal  charcoal,  and  evaporation  to  a  sirup,  which  is  then  poured 
in  a  thin  stream  into  a  mixture  of  anhydrous  alcohol  and  ether. 

Gallisin  so  prepared  forms  a  fine  white  powder,  which  under  the 
microscope  proves  to  be  completely  amorphous.  As  stated,  it  is  far 
more  hygroscopic  than  calcium  chloride.  Ti  eated  with  dilute  mineral 
acids  or  with  oxalic  acid  it  yields  dextrose.  It  does  not  ferment  witli 
fresh  yeast.  It  is  slightly  sweet  to  the  taste.  Analyses  lead  to  tho 
formula  C12H24O10.  Treated  in  an  aqueous  solution  with  an  alcohol  so- 
lution of  barium  hydroxide,  it  yields  aflocculent  precipitate  of  gallisiu- 
bariuni,  Oi2H22BaO]o  .  3  H2O.  Heated  to  130°  to  140o,  under  pressure, 
with  three  times  its  weight  of  acetic  anhydride,  it  dissolved,  and  snbse- 
quent  treatment  yielded  a  product  which  appeared  to  be  hexacety  Igallisiu. 
The  presence  of  gallisin  in  doctored  wine  was  directly  proved ;  at  the  . 
same  time  by  experiments  on  lower  animals  and  on  human  beings  it 
was  found  to  be  quite  innocuous.     {Berichte  d.  chem,  Oes.,  xvii,  1000.) 

Sulphon-Phthaleinsj  by  Ira  Remsen. — ^The  analogy  in  constitution  be- 
tween phthalic  and  orthosulphobenzoic  acids  suggested  to  the  author 
that  sulpho  compounds  analogous  to  the  phthaleins  might  be  obtained 
by  the  action  of  the  latter  acid  upon  phenols.  Preliminary  experiments 
confirm  these  views,  and  the  author  proposes  to  make.an  exhacistivo 
study  of  the  new  c]i\m  of  bodies.     (Am.  Chem,  Journ.^  vi,  180.) 
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A  new  Synthesis  of  Saligenin^  by  William  H.  Greene.— Since  by  the  re- 
action of  chloroform  or  of  carbon  tetrachloride  on  an  alkaline  sohition 
of  sodium  phenate,  salicj^lic  aldehyde  may  be  obtained,  the  author  ex- 
pected to  synthesize  sali<]fenin,  an  oxybenzylic  alcohol,  by  the  action  of 
methylen  chloride  on  the  sodium  phenate.  Experiments  confirmed  his 
views,  though  the  yield  of  saligeniu  was  small.    {Ohem.  News^  L,  76.) 

Action  of  Metals  on  Chloral  Hydrate^  by  S.  Cotton. — An  aqueous  solu- 
tion of  chloral  hydrate  is  decomposed  by  most  metals,  with  formation  of 
a  metallic  chloride.  The  degree  of  decomposition  depends  upon  the 
temperature,  the  nature  of  the  metal,  and  the  state  of  fineness  of  the 
metal  used. 

Zinc  decomposes  chloral  hydrate  slowly  at  the  ordinary  temperatures, 
but  at  80O  to  100^  the  action  goes  on  rapidly,  disengaging  in  one  hour 
125  c.  c.  of  gas  when  operating  with  GOO  grams  of  metal  and  10  of  chlo- 
ral. This  gas  is  a  mixture  of  hydrogen  with  formene  and  traces  of 
chlorine  products.  At  the  same  time  chloride  and  oxychloride  of  zinc 
are  formed,  the  latter  covering  the  metal  and  stopping  the  action.  The 
operation  is  impeded  rather  than  quickened  by  amalgamating  the  zinc. 
If  zinc  dust  be  used,  the  reaction  begins  vigorously  at  the  ordinary  tem- 
perature. Iron  acts  very  differently  unless  finely  divided,  in  which  case 
it  gives  the  same  results  as  the  zinc.     {BulL  soc.  chim.,  xlii,  622.) 

New  Forms  of  Albumose. — Profs.  W.  Kiihne  and  li.  H.  Chittenden  in 
a  previous  paper  described  hemialbumose,  a  cleavage  product  of  the 
albumins.  In  studying  its  reactions  the  authors  noted  differences  of 
solubility  and  inconstancy  in  the  reactions  with  sodium  chloride,  circuni 
stances  which  have  led  them  to  the  separation  of  four  different  forms 
of  albumose,  viz:  I,  protalbumose;  II,  deuteroalbumose ;  III,  hetero- 
albumose ;  and,  IV,  dysalbumose.  These  bodies  were  obtained  in  part 
by  digestion  of  fibrin  with  pepsin-hydrochloric  acid,  or  from  the  com- 
mercial ''  pepton  "  manufactured  by  Witte,  and  in  part  from  preserved 
hemialbumose  from  the  urine  of  a  patient  with  osteomalachia.  For  de- 
tails of  preparation  and  properties  we  refer  to  the  original  articles. 
(Am,  Ghem,  Joum,,  vi,  31  and  101.) 

Investigations  on  Sinapine  and  Sinapic  Acid^  by  Ira  Eemsen  and  E.  D. 
Coale. — In  1825  Henry  and  Garot  discovered  a  new  substance  in  white 
mustard  seed  to  which  they  gave  the  name  sulphosinapic  acid.  In 
1852  von  Babo  and  Hirschbrunn  published  an  elaborate  investigation  of 
this  substance,  since  which  practically  nothing  has  been  added  to  our 
knowledge  of  the  subject.  Professors  Eemsen  and  Ooale  have  undertaken 
a  new  investigation  of  sinapine  and  its  decomposition  products.  From 
100  pounds  of  unground  white  mustard  seed  they  obtained  80  grams 
pure  sulphocyanate  of  sinapine,  which  crystallizes  from  water  in  beauti- 
ful feathery  masses.  It  melts  at  176^.  The  sinapic  acid  is  best  pre- 
pared from  this  product  by  treating  it  with  barium  hydroicide.    This 
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acid  crystallizes  from  hoi  alcohol  in  small,  transparent  prisms  of  a 
yellowish  hae.  Carefully  parified  material  was  repeatedly  analyzed, 
and  the  authors  came  to  the  conclusion  that  the  composition  is  repre- 
sented by  the  empirical  formula  OnHwOg.  Further  researches  showed 
the  acid  to  be  monobasic  and  led  to  the  conclusion  that  it  is  butylene- 
gallic  acid,  as  shown  in  the  formula — 

Jg>04Ha 
OeHa^  OH 
[CO2H 

(Am.  Ohem,  Joum.,  vi,  50.) 

Conversion  of  Organic  laocyanates  into  Mustard  OilSj  by  Arthur  Michael 
and  George  M.  Palmer. — The  action  of  phenylisocyanate  on  phosphorus 
pentasulphide  yielded  a  liquid,  boiling  between  222^  and  223^,  having 
all  the  properties  of  phenyl  mustard  oil.  The  yield  is  almost  theoreticaL 
The  same  oil  was  also  obtained  by  the  action  of  the  sulphide  on  phenyl- 
urethane.  The  authors  believe  the  process  is  capable  of  generalization, 
and  that  the  oils  may  be  advantageously  prepared.  Ethyl  mustard  oil 
was  obtained  by  an  analogous  process.  Sulphur  estimations  made  in 
the  products  gave  results  close  to  the  theoretical  amounts,  and  their 
behavior  with  aniline  further  established  their  identity.  {Am.  Chem. 
Joum.j  VI,  257.) 

On  Fluobenzene  a/nd  Fluotoluene^  by  Paterno  and  Oliveri. — Schmitt 
and  Gehren  described  fluobenzene  as  a  solid  body,  melting  at  40^  and 
boiling  at  18(K>  to  183o.  Knowing  that  the  chlorides,  bromides,  and  io- 
dides of  benzene  are  liquid  and  boil  at  132o,  165^,  and  185o,  respectively, 
the  authors  questioned  the  accuracy  of  the  experiments  of  the  German 
chemists,  and  repeated  them.  They  found  to  their  surprise  that  the 
fluobenzene  of  Schmitt  and  Gehren  is  nothing  but  phenol. 

Paterno  and  Oliveri  succeeded  in  obtaining  a  true  fluobenzene  by 
heating  in  a  sealed  tube  fluobenzene- sulphonic  acid,  derived  from 
paradiazophenylsulphnrons  acid  and  concentrated  hydrofluoric  acid. 
Fluobenzene  forms  a  limpid  liquid,  with  the  odor  of  benzene,  boiling  at 
850  to  860,  and  not  solidifying  at  20^.  The  analogous  flnotoluene  ob- 
tained by  the  authors  boils  at  114o  and  has  a  characteristic  odor  of 
bitter- almond  oil.    {Qazz.  chim.  italiana^  xiii,  533.) 

Occurrence  0/ Phenol  in  Pinus  sylvestris. — Dr.  A.  B.  GrifElths  announces 
the  discovery  of  phenol  existing  in  a  free  state  in  the  stem,  acicular 
leaves,  and  cones  of  Pinus  sylvestris.  The  phenol  was  simply  extracted 
by  heating  with  water  to  8(P  G.,  stirring,  and  filtering.  The  filtrate 
yielded  six-sided  prisms  of  phenol  hydrate,  which  were  carefully  identi. 
fied.  The  quantity  varies  with  the  age  of  the  stem,  the  older  portions 
yielding  0.1021  per  cent  and  the  younger  portions  only  0.0654  per  cent 
The  leaves  yielded  from  0.0936  to  0.0315  per  cent,  and  the  cones  froo) . 
0.0774  to  0,0293  per  cent.,  according  to  their  ujaturity, 

Digitized  by  CjOOQ IC 


CHEBOSTRY.  621 

The  author  discusses  the  important  bearing  of  this  discovery  on  the 
theoiy  that  petroleum  is  produced  by  moderate  heat  on  vegetable 
matter.    (Chem.  N^ews,  xlix^  95.) 

Synthesis  of  AnthracMnoline^  by  0.  Graebe. — By  heating  a  mixture  of 
anthramine  with  nitrobenzol,  glycerine,  and  sulphuric  acid  the  author 
obtained,  an  anthrachinoline,  having  a  melting  point  of  17o  and  identical 
with  that  from  alizarine  blue.  This  synthesis  confirms  the  author's  views 
concerning  the  constitution  of  anthrachinoline,  which  is  shown  in  the 
formula : 


CH  =6h 

{Berichte  d,  chem,  Oes.^  xvii,  170.) 

Synthesis  of  Piperidine^  by  A.  Ladenburg  and  0.  F.  Both. — By  the 
action  of  sodium  in  alcoholic  solution  on  pyridine  the  authors  obtained 
a  base  having  all  the  properties  of  piperidine.  Piperidine  was  first 
obtained  by  Wertheim  and  Eochleder  from  the  piperine  discovered  by 
Oersted  (1819)  in  long  and  black  pepper.  Its  formula  is  C5H10 .  HN. 
Pyridine  (O5H5N)  was  discovered  by  Anderson  in  bone-oil,  and  after- 
wards established  as  a  constituent  of  coal  naphtha.  The  indentlty  of 
the  artificial  product  with  that  of  pepper  was  fully  established.  {Ber- 
ichte d.  chem,  Qes,^  ZYii,  514.) 

Fluid  Hydrocarbons  obtained  by  Compression  of  Petroleum  GaSy  by  Gre- 
ville  Williams. — ^When  the  gaseous  hydrocarbons  obtained  by  subjecting 
petroleum  to  a  high  temperature  are  compressed  into  cylinders  (for  the 
purpose  of  lighting  railway  cars),  a  volatile  fluid  is  condensed  contain- 
ing benzene,  toluene,  and  certain  defines.  Seven  specimens  of  the  liquid 
gave  percentages  of  benzene  and  toluene  from  65.6  to  24.6.    ( Chem.  NewSj 

XTiTX,  197.) 

Anthracene  in  the  Tar  of  Water- Gas.'-'T>T.  Arthur  H.Elliott  has  estab- 
lished the  presence  of  anthracene  in  the  tar  of  water-gas.  That  so 
heavy  a  hydrocarbon  should  result  from  the  destructive  distillation  of 
light  petroleum  naphtha  is  interesting  and  instructive.  Details  will  be 
found  in  Am.  Chem.j  Joum.  vi,  248. 

Absorption  Spectraof  the  Alkaloids^  by  Prof.  W.  N.  Hartley. — Experi- 
ments have  been  made  to  ascertain  whether  absolute  physical  measure- 
ments can  be  substituted  for  the  uncertain  chemical  reactions  and  vari- 
able physiological  tests  employed  to  detect  alkaloids  in  medico  legal 
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examinations.  About  forty  alkaloids  of  aatbeutic  origin  and  great 
purity  have  been  examined ;  these  may  be  divided  into  two  groups,  as 
follows: 

(1)  Alkaloids  and  derivatives  exhMting  Absorption-hands  in  their  Spec- 
tra.— Aconitine,  pseudoaconitine,  japaconitine,  morphine,  narcotine, 
codeine,  thebaine,  papaverine,  oxynarcotine,  apomorphine  hydrochlo- 
ride, cotarnine  hydrobromide,  tetracetyl  morphine,  diacetyl  codeine, 
quinine,  quinine  sulphate,  cinchonine  sulphate,  quinldine  sulphate, 
cinchonidine  sulphate,  veratrine,  piperine,  brucine,  strychnine. 

(2)  Alkaloids  yielding  eontinuotis  Spectra. — Narceine,  aconitine  (foreign), 
cevadine,  atropine,  solanine,  hyoscyamine,  digitaline,  picrotoxine,  nice 
tine,  caffeine. 

Solutions  were  carefully  made  of  the  same  strength  in  most  cases, 
usually  in  alcohol.  Cells,  with  quartz  sides,  varied  in  thickness  from 
1"™  to  20'""'.  By  using  electrodes  consisting  of  alloys  of  tin  and  cad- 
mium or  of  lead  and  cadmium  (20  per  cent.),  well-defined  spectra  are  ob- 
tained, with  lines  of  the  same  intensity,  numerous  and  evenly  distrib- 
uted throughout  a  spectrum  extending  from  wave  length  4414.5  to  2145.8. 
The  spectra  were  photographed  and  the  photographic  impressions  were 
measured  by  an  ivory  scale  divided  in  hundredths  of  an  inch.  The  ab- 
sorption curves  cannot  be  here  reproduced.  The  conclusions  drawn  from 
the  investigation  are  in  part  as  follows :  The  absorption  spectra  offer  a 
ready  and  valuable  means  of  ascertaining  the  purity  of  preparations  of 
the  alkaloids,  and  practically  of  establishing  their  identity.  The  quan- 
tity of  some  of  the  alkaloids  present  in  a  solution  may  be  estimated  by 
means  of  the  absorption  curves.  The  different  character  of  the  various 
aconitines,  so  called,  may  be  recognized ;  thus,  the  comparatively  harm- 
less base  may  be  distinguished  from  those  of  great  physiological  ac- 
tivity by  its  transmission  of  a  continuous  spectrum,  while  the  three 
specimens  of  physiologically  active  aconitines  are  distinguished  from  one 
another  by  characteristic  absorption  curves.  The  purity  of  quinine  and 
absence  of  any  admixture  of  cinchonine  can  be  readily  determined ; 
drugs  of  such  potency  as  aconitine,  morphine,  strychnine,  &c.,  which 
ought  to  be  prescribed  only  when  of  absolute  purity,  should  have  their 
exact  nature  and  degree  of  purity  guaranteed  by  an  examination  of 
their  absorption  spectra.     (Chem.  NewSj  L,  287.) 

Cocaine  Hydrochloride^  a  new  Ancesthetic. — The  wonderful  anaesthetic 
l)roperties  of  this  substance,  discovered  by  Dr.  KoUer,  of  Vienna,  have 
given  it  an  interest  entirely  new. 

The  leaves  of  Erythroocylon  coca^  a  plant  cultivated  in  the  mountain- 
ous districts  of  Peru  and  Bolivia,  have  been  extensively  used  b^'  the 
natives  as  a  substitute  for  tobacco,  their  practice  being  to  chew  the 
leaves  to  secure  power  of  enduring  fatigue  even  with  a  scanty  supply  of 
food.  The  plant,  especially  the  leaves,  contains  an  alkaloid  which  was 
tlrst  extracted  iu  1853  by  Gardeke  and  named  by  him  erjrthroxyline  : 
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bat  Albert  Kiemajin,  of  Goslar,  subsequently  made  a  more  thorough 
study  of  the  leaves  and  extracted  the  alkaloid,  which  he  called  cocaine. 
Niemann's  process  was  as  follows  : 

.The  leaves  were  exhausted  with  alcohol  (85  per  cent.)?  to  which  was 
added  2  per  cent,  of  sulphuric  acid,  and  to  the  resulting  tincture  milk 
of  lime  in  sufficient  quantity.  The  mixture  was  filtered,  the  filtrate 
neutralized  with  sulphuric  acid,  and  the  alcohol  distilled  off.  The  resin 
was  separated  from  the  sirupy  residue  by  treating  with  water,  and  so- 
dium carbonate  then  added.  The  deposited  matter  was  then  exhausted 
by  ether,  and  the  ethereal  solution,  after  most  of  the  ether  had  been 
distilled,  was  allowed  to  evaporate.  The  crystals  were  obtained  mixed 
with  a  dark-yellowish  matter  having  a  disagreeable  odor  from  which, 
however,  they  can  be  separated  by  washing  with  cold  dilute  alcohol. 

Purified  by  recrystallization,  cocaine  forms  colorless  transparent 
prisms,  inodorous,  of  a  bitterish  taste,  soluble  in  704  parts  of  cold  water, 
more  soluble  in  alcohol,  and  freely  so  in  ether.  The  solution  has  an 
alkaline  reaction  and  a  bitterish  taste,  leaving  a  peculiar  numbness  on 
the  tongue,  followed  by  a  sensation  of  cold.  The  alkaloid  melts  at 
970.7  0.  (208^  F.),  and  on  cooling  congeals  into  a  transparent  mass,  which 
gradually  becomes  crystalline.  Heated  above  this  point  it  changes 
color  and  is  decomposed.  It  is  inflammable,  boiling  with  a  bright  flame 
and  leaving  charcoal.  With  acids  it  forms  crystallizable  salts,  which 
are  more  bitter  than  the  alkaloid  itself.  The  composition  of  this  al- 
kaloid, as  determined  by  Losson,  is  O17H21KO4. 

Its  combination  with  hydrochloric  acid,  commonly  called  the  hydro- 
chlorate,  crystallizes  in  white,  slender  needles,  easily  soluble  in  water- 
As  stated  in  Watts'  Dictionary  of  Chemistry,  Yol.  I,  p.  1060  (1866),  "it 
has  a  bitter  taste  and  produces  on  the  tongue  temporary  insensibility.'^ 
This  interesting  observation,  after  eighteen  years,  has  borne  abundant 
fruit.  Dr.  Roller,  of  Vienna,  again  noticed  its  power  of  benumbing  sen- 
sation during  the  course  of  some  experiments  on  lower  animals ;  a  5  per 
cent,  solution  of  the  hydrochloride  of  cocaine  dropped  into  the  animal's 
eye  entirely  deprived  the  eye  of  sensation.  KoUer  at  once  proceeded  to 
experiment  on  himself  and  in  the  hospital,  with  astonishing  results.  He 
communicated  his  discovery  to  the  International  Ophthalmological  Con- 
gress held  at  HeidGlberg  in  September,  and  his  results  were  speedily 
confirmed  by  a  host  of  experimenters. 

Its  chief  use  is  in  connection  with  operations  on  the  eye.  A  few  drops 
of  a  4  per  cent,  solution  are  introduced  into  the  eye,  and  if  necessary 
repeated  after  a  minute  or  two,  until  the  organ  loses  entirely  its  sen- 
sitiveness. The  loss  of  sensation  begins  in  three  to  five  minutes  and 
continues  from  fifteen  minutes  to  half  an  hour,  the  effect  being  super- 
ficial. The  insensibility  is  not  absolute.  The  patient  feels  the  opera- 
tion as  he  would  feel  anything  laid  on  his  hand  or  arm,  but  the  sense 
of  pain  is  almost  wholly  destroyed.  Usually  there  is  a  slight  feeling, 
which  is  said  by  the  patient  to  tie  not  worth  mentioning. 
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It  18  nnuecessary  to  repeat  that  the  effect  is  coDflned  to  the  part  to 
which  the  ansBSthetic  has  been  applied.  There  is  no  general  anaesthesia 
and  no  influence  on  the  mind.  The  patient  is  left  free  to  aid  the  opera- 
tion by  turning  the  eye  in  any  required  direction,  holding  down  the 
lid,  or  in  any  such  way,  and  can  give  this  help  almost  as  indifferently 
as  a  third  person,  and  often  more  successfully.  The  absence  of  the 
tendency  to  close  the  eye,  which  accompanies  general  ansBsthesia,  is  a 
great  advantage. 

Before  the  close  of  the  year  an  immense  demand  arose  for  the  new 
drug,  and,  owing  to  its  vsaaitj  and  the  small  supply  on  hand,  its  price 
rose  to  $225  per  ounce,  or,  according  to  another  report,  $7,000  per 
pound.  The  leaf  yields  less  than  one-fifth  of  1  per  cent,  cocaine. 
Fortunately  only  a  4  per  cent,  solution  is  used,  and  only  a  few  drops 
of  this  are  needed  to  produce  the  effect  desired. 

The  new  anaesthetic  proves  to  be  a  great  boon  to  ophthalmologists, 
and  experiments  are  being  made  to  extend  its  use  to  other  departments 
of  medical  and  surgical  practice.  Dentists,  in  particular,  hope  to  find 
in  it  a  remedial  agent  of  value.  Hypodermic  injections  of  the  4  per 
cent,  solution  ansesthize  the  nervous  centers.  It  has  been  used  to 
narcotize  the  throat  and  larynx  when  covered  with  ulcers,  to  remove 
violent  headaches,  &c.  It  can  well  be  .classed  among  the  great  dis- 
coveries of  the  decade. 

The  question  naturally  occurs  to  a  chemist,  compiling  this  brief  notice 
from  various  sources,  how  many  more  obscure  substances  await  usefUl 
applications  1  Who  dare  say  hereafter  that  the  newly  bom  chemical 
infant  of  polysyllabic  name  may  not  become  a  giant  in  strength  and  a 
blessing  to  Christendom  1 

NOTES. 

Idunium  is  the  name  of  a  new  element  discovered  in  lead  vanadate 
from  La  Plata  by  Prof.  Martin  Websky.  It  resembles  vanadium  in  its 
reactions.    {Sitzungsh.  Ak.  Wiss.^  Berlin^  xxx,  661.) 

According  to  L.  Eicciardi,  the  lavas  and  ashes  of  volcanic  origin  con- 
tain 0.0034  to  0.013  per  cent,  of  vanadium,  and  even  the  plants  growing 
in  the  lava  of  Etna  contain  appreciable  quantities  of  this  widely  dis- 
tributed yet  rare  element.    {Oaaz.  cMm.  italiana,  xiii,  259.) 

Bed  and  yellow  litharge  are  two  varieties  obtained  according  to  tem- 
perature and  treatment  of  the  material.  Geuther  has  studied  their 
formation,  and  regards  the  yellow  as  PbsOs,  and  the  red  variety  as  its 
isomer,  PbeOe.  The  yellow  variety  is  orthorhombic  and  the  red  tetrag- 
onal in  crystallization.  Friction  converts  the  former  into  the  latter. 
(Liebig*8  Ann.  d.  Chemie^  coxix,  66.) 

The  alleged  transformation  of  brucine  into  strychnine  by  the  action 
of  hot  dilute  nitric  acid,  announced  by  Sonnenschein  in  1875,  is  denied 
by  Hanriot,  who  believes  the  strychnine  preexisted  in  the  imperfectly 
purified  brucine.    Hanriot  also  finds  that  brucine  masks  the  presence  of 
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strychnine^  even  when  ::he  latter  is  present  in  comparatively  large  quan- 
tity.   {Comptes  rendusy  xcvn,  267.) 

A  redetermination  of  the  vapor  density  of  ferrous  chloride  leads  Vic- 
tor Meyer  to  the  conclusion  that  it  consists  at  lower  temperatures  of 
molecules  of  the  formula  Fe20l4,  and  as  the  temperature  rises  these 
break  up  into  molecules  represented  by  the  formula  FeOU.  In  the  ex- 
periments made  the  temperature  reached  was  not  sufficiently  high  to 
entirely  produce  the  latter  molecular  condition.  (Berichte  d.  ehem.  Oes.^ 
xvn,  1335.) 

Ammoniacal  chloride  of  silver  and  the  corresponding  iodide  have 
been  obtained  by  M.  Terrell  in  crystals.  The  ammoniacal  salts  were 
heated  with  a  saturated  solution  of  ammonia,  in  a  sealed  tube,  to  lOCP 
C,  and  the  silver  salt  dissolved,  when  heated,  and  crystallized  out  in 
needles  on  cooling  the  tube.  Exposed  to  the  air  the  crystals  lose  am- 
monia rapidly.    {Bull.  soo.  cftm.,  XLi,  597.) 

The  composition  of  bleaching  powder  has  been  again  investigated  by 
Edmond  Dreyfus.  He  comes  to  the  conclusion  that  the  active  principle 
in  the  powder  is  0aH01O2,  and  that  the  correct  formula  for  the  mixture 
is  2  GaHGlOs  -f  OaOU  +  2  H2O.  It  will  be  seen  he  disregards  the  cal- 
cium hydroxide,  commonly  included  in  the  formulsB  prevailing.  {Bull. 
80€.  chim.,  XLI,  600.) 

Investigations  made  by  O.  Fisher  and  G.  Thomer  on  the  structure  of 
chrysaniline  lead  them  to  believe  that  it  is  a  diamidophenylacridine, 
as  they  were  enabled  to  obtain  not  only  phenylacridine  from  chrysani- 
line, but  also  to  produce  the  latter  in  a  new  way,  synthetically.  The 
material  used  in  these  experiments  was  Oehler's  phosphine,  which,  after 
being  purified,  crystallizes  in  long,  golden-yellow  needles. 

According  to  a  report  on  the  sugar  beet  industry  by  M.  Pellet,  there 
are  in  France  527  manufactories,  of  which  482  were  in  operation  in 
188a-^84.  They  produced  425,000,000  kilos  of  sugar,  extracted  from 
6,500,000,000  kilos  of  sugar-beets.    {Bull  soc.  chim.,  XLi,  342.) 

Palmitic  acid  and  the  palmitins  have  been  studied  anew  by  Dr.  R. 
H.  Ghittenden  and  Herbert  E.  Smith.  The  numerous  variations  in  the 
melting  points  of  the  individual  fats  described  lead  the  authors  to  be- 
lieve in  the  existence  of  various  physical  modifications.  {Am.  Ohem. 
Journ.j  VI.) 

Prof.  Albert  B.  Leeds  published  a  second  memoir  on  the  literature 
of  ozone  and  peroxide  of  hydrogen,  in  which  he  gives  a  summary  of 
the  discoveries  since  1878.    {Ohem.  N^ews,  l,  215.) 

Liquid  carbon  dioxide  is  now  a  commercial  article,  being  manufact- 
ured by  the  AJctiengesellschaft  fur  Kohlensaure  Industrie^  in  Berlin,  and 
sold  in  iron  flasks  containing  8  kilos  of  the  liquid.  Professor  Landolt 
finds  the  liquid  as  sold  very  convenient  for  the  preparation  of  solid  car- 
bon dioxide,  and  describes  experiments  with  the  same.  {Berichte  d.  chem. 
Oes.^  xvn,  309.) 

Urea  had  been  obtained  by  E.  Drechsel  by  electrolyzing  with  alter- 
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Datmg  currents  a  solution  of  carbamate  of  ammonium.  The  electrolysis 
of  phenol  gives  rise  to  y-diphenol,  brenzcatechin,  hydrochinon,  formic 
acid,  normal  valerianic  acid,  oxalic  acid,  succinic  acid,  malonic  acid,  and 
other  bodies  not  yet  examined.    {Joum.prakt.  Chemie,  xxix,  229.) 

Prof.  Harvey  W.  Wiley,  chemist  to  the  Bureau  of  Agriculture,  has 
devised  optical  methods  of  determining  lactose  in  milks,  which  give  ex- 
cellent results.    Details  will  be  found  in  Am.  Ckem.  Journ.,  vi,  289. 

Antonio  Longi  recommends  paratoluidin  sulphate  as  a  delicate  test 
for  nitric  acid;  the  latter  gives  rise  to  a  red  color,  slowly  changing  to 
yellow.  K  chlorates,  chromates,  &c.,  are  present,  an  intense  blue  color 
results;  rvhnf  P^^^  o^  nitric  add  can  be  recognized.  Diphenylamin 
sulphate,  which  yields  an  intense  blue  color,  is  even  more  sensitive, 
surpassing  brucine  in  this  respect. 

Prof.  C.  L.  Bloxam  reports  a  boiler  incrustation  containing  0.73  per 
cent,  of  strontia.  The  water  used  in  the  boiler  was  from  a  deep  well  in 
the  chalk  at  Harrow,  England.  Owing  to  an  increasing  demand  for 
strontia,  the  author  suggests  chemists  should  be  on  the  lookout  for  it. 
{Ohem.  News  J  xlix,  3.) 

In  both  Germany  and  France  attention  is  called  by  chemists  to  a 
fraudulent  tartar  emetic  found  in  the  market,  in  which  oxalic  acid  takes 
the  place  of  tartaric.  The  true  emetic  contains  43.70  per  cent,  of  oxide 
of  antimony,  while  the  false  emetic  contains  only  23.67  per  cent.,  and 
dyers  are  deirauded  in  proportion.    {Bull.  soc.  cAtm.,  XLI,  105.) 

A  detailed  and  interesting  description  of  the  manufacture  of  vermil- 
ion in  China  will  be  found  in  Ohem.News^  L,  77. 

The  International  Congress  of  Metric  Weights  and  Measures  has 
adopted  the  following  abbreviations,  which  are  recommended  for  gen- 
eral use : 

1.  Measures  of  length:  Kilometer,  Tcm}  meter,  m;  decimeter,  dm; 
centimeter,  cm ;  millimeter,  mm. 

2.  Surface  measures:  Square  kilometer,  &m';  square  meter,  m*; 
square  decimeter,  dm^ ;  square  centimeter,  cm? ;  square  millimeter,  mm'  ; 
hectare,  ha\  are,  a. 

3.  Measures  of  volume:  Oubic  kilometer,  lm?'j  cubic  meter,  m'; 
cubic  decimeter,  dm^ ;  cubic  centimeter,  cni?\  cubic  millimeter,  mm?. 

4.  Measures  of  capacity:  Hectoliter,  hl*^  liter,  J;  deciliter,  dl;  centi- 
liter, cl. 

5.  Measures  of  weight:  Ton  of  1,000  kilograms,  t)  metrical  quintal  of 
100  kilograms,  q]  kilogram,  Jcg]  gram,^;  decigram,  dg)  centigram,  eg} 
milligram,  mg. 

For  the  abbreviations  italic  letters  are  to  be  used ;  these  are  not  to 
be  followed  by  a  dot  on  their  right,  and  should  be  written  on  the  same 
line  as  the  figures,  and  after  the  last  of  them,  whether  the  number  be 
entire  or  decimal. 

At  the  meeting  of  the  chemical  section  of  the  Association  of  German 
Naturalists  and  Physicians  held  in  September  at  Magdeburg,  Dr.  Franks 
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of  Cliarlotienbnrgy  read  a  paper  on  the  technical  development  of  the 
alkali  industry  in  Stassfurt,  and  stated  that  in  Jnly^  1882,  20,000,000 
cwts.  of  carnallite  were  consnraed  in  the  preparation  of  chloride  of  po- 
tassiam. 

The  sessions  of  the  chemical  section  of  the  American  Association  for 
the  Advancement  of  Science  at  Philadelphia  in  September  were  more 
largely  attended  than  at  any  time  daring  the  last  eight  years.  Several 
eminent  chemists  from  Great  Britain  were  present.  A  new  feature  was 
the  discussion  of  topics  previously  announced  in  a  circular  issued  by 
the  chairman.  The  section  was  presided  over  by  Prof.  J.  W.  Langley, 
of  Ann  Arbor,  who  made  an  address  on  chemical  aflBnity,  of  great  in- 
terest and  value. 

At  the  Philadelphia  meeting  of  the  American  Association  for  the  Ad- 
vaneement  of  Science,  Prof.  W.  O.  Atwater  read  a  paper  on  the  chem- 
istry of  fish.  This  embraced  the  results  of  an  inv€etigation  into  the 
economic  and  nutritive  value  of  fish,  and  a  study  of  the  chemical  con- 
stitutioii  of  the  flesh  of  fishes  and  invertebrates.  The  flouuder  was 
found  to  be  the  least  nutritive  of  fishes,  while  the  salmon,  when  fat,  was 
the  most  nutritive.  Among  the  invertebrates  the  crab  is  the  most  nu- 
tritious, while  the  oyster  is  least.  Speaking  of  oysters,  the  author  said 
that  those  from  Northern  waters  were  more  nutritious  than  those  from 
the  South ;  and  the  amount  of  nutriment  in  the  oyster  was  about  the 
same  a«  that  in  milk.  '  Digestive  ferments  (as  pepsin,  &c.)  act  upon  the 
flesh  of  fish  in  the  same  manner  as  upon  that  of  vertebrates,  about  98 
per  cent,  of  the  albuminoids  being  digested  in  both  cases. 

Prof.  F.  W.  Clarke,  chief  chemist  to  the  United  States  Geological 
Survey,  has  issued  a  report  of  work  done  in  the  Washington  Labora- 
tory during  the  fiscal  year  1883-'84.  The  report  gives  results  of  the 
analyses  of  twenty-two  rocks,  minerals,  and  ores,  and  of  twenty-three 
water  analyses.  The  latter  include  waters  from  Montana,  the  Utah 
Hot  Springs,  and  the  Virginia  Hot  Springs.  The  water  of  Mono  Lake, 
California,  contains  51.85  grams  to  the  liter  total  solids;  that  of  the 
larger  Soda  Lake,  near  Eagtown,  l^ev.,  contains  no  less  than  125.13 
grams  to  the  liter,  the  solids  consisting  chiefly  of  sodium  carbonate, 
chloride,  and  sulphate.  Lake  Tahoe,  California,  sustains  its  reputation 
for  purity,  the  water  containing  only  0.073  gram  total  solids  per  liter. 

According  to  the  annual  report  for  1884  of  the  Eussian  Chemical  and 
Physical  Society,  situated  in  St.  Petersburg,  the  chemical  section  had 
162  members,  its  income,  including  several  grants,  reached  5,734  rubles 
(about  $2,750),  and  its  capital  amounted  to  13,932  rubles. 

At  the  regular  meeting  of  the  Soditi  ohimiqtie  de  Paris  held  May  23, 
1884,  it  was  voted,  30  to  12,  to  adopt  a  resolution  looking  to  a  change  in 
the  name  of  the  society  by  substituting  "France"  for  "Paris"  in  its 
title.  A  committee  was  appointed  to  carry  the  change  into  effect  in  a 
legal  manner.  The  society  numbers  468  membens,  and-had  an  income 
in  1883  of  20,000  francs, 
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The  Deutsche  chemische  Oesellschaft  continues  to  prosjier.  At  the 
close  of  the  year  1884  it  had  2,901  members  (including  13  honorary 
members),  having  gained  170  members  during  the  year.  In  1883  the 
society  received  635  original  communications,  and  in  1884,  646;  in  1883 
it  published  3,101  pages  in  its  Berichte^  and  in  1884  3,065  pages,  exclu- 
sive of  abstracts,  a  necrology,  and  an  index,  which  have  an  independent 
pagination.  It  received  from  all  sources  during  the  year  57,307  marks, 
and  expended  about  4,000  marks  less.  It  holds  productive  property  ' 
valued  at  68,000  marks. 

At  the  anniversary  meeting  of  the  Chemical  Society  (of  London)  held 
March  31,  1884,  the  president  called  attention  to  the  fact  that  notwith- 
standing the  increased  number  of  laboratories  in  Great  Britain,  and 
greater  facilities  for  the  prosecution  of  research  through  the  aid  of  the 
Government  grant  and  the  Chemical  Society's  fund,  the  number  of 
papers  read  before  the  society  is  declining  year  by  year. 

Prof.  W.  N.  Hartley,  in  NaturCj  considers  somewhat  at  length  the 
circumstances  which  have  brought  about  this  ^'startling  and  anomalous 
fact."  In  1880-^81  the  Chemical  Society  (of  London)  received  from  its 
members  113  communications;  in  1881-'82,  ^7 ;  in  1883-'«4,  67.  It  is  true 
there  are  seven  other  societies  \*hich  publish  chemical  papers,  besides 
two  in  Ireland.  The  Society  of  Chemical  Industry  received  in  the  sec- 
ond year  of  its  existence  (1883-^84)  68  papers.  It  is  evident  that  the 
number  of  communications  to  the  Chemical  Society  has  declined  in  pro- 
portion as  thosft  to  the  younger  Society  of  Chemical  Industry  increased. 
Papers  on  industrial  chemistry  abound,  those  on  pure  research  are  rel- 
atively few,  and  in  this  respect  a  great  contrast  is  ottered  to  the  work 
of  the  German  Chemical  Society,  which  publishes  3,000  pages  annually 
of  exclusively  pure  researches. 

Professor  Hartley  is  not  willing  to  admit  that  the  decline  of  interest  in 
original  researches  is  the  fault  of  the  teachers  in  England,  though  he 
regrets  that  m'^ny  professors  are  obliged  to  teach  several  branches  of 
science.  He  recognizes  the  influence  of  the  requirements  for  the  de- 
gree of  doctor  of  philosophy  in  German  universities  upon  originality  of 
thought,  but  thinks  this  alone  insuflBcient  to  account  for  the  diflference. 
"  It  is  rather  that  which  is  not  required  which  is  so  advantageous  to 
students;  it  is  the  Lehre  und  Lehen  Freiheit  which  professors  and  pupils 
both  enjoy."  On  the  Continent  the  motive  for  scientific  education  is 
mental  culture,  while  in  Britain  it  is  utilitarianism ;  while  the  former 
tends  to  the  advancennmt  of  learning^  the  latter  involves  nothing  further 
than  the  diffusion  of  knowledge. 

Does  not  the  above  criticism  of  English  culture  apply  to  a  large  ex- 
tent to  the  system  of  education  in  America  ? 

Co-operative  Indexing  in  Chemistry, — ^At  the  Montreal  meeting  of  the 
American  Association  for  the  Advancement  of  Science  a  committee  was 
appointed  to  devise  and  inaugurate  a  plan  for  the  proper  indexing  of 
the  literature  of  the  chemical  elements.    This  committee  reported  in 
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^  Augiiat,  1882$*  that  they  had  cooaidered  thre«  methodn  of  coUectiug  ma- 
terial for  the  indexes,  viz : 

1.  Beviewing  the  Catalogue  of  Scientific  Papera  publishe^l  by  the 
Royal  Society  (8  vols.,  4to). 

2.  Indexiug  special  journals  by  different  iudividuals  and  collating 
the  matter. 

3.  The  independent  plan,  whereby  each  chemist  indexes  all  the  jour- 
nals available  to  him  with  reference  to  a  given  element  in  which  he  is 
presumably  especially  interested. 

Each  of  these  schemes  is  open  to  objections,  which  need  not  be  named. 
Ou  the  whole,  the  third  plan  seemed  to  a  minority  of  the  committee  the 
only  feasible  one  for  the  present. 

The  report  considers  also  the  best  arrangement  of  material,  and  three 
ways  are  suggested :  (1)  Chronologically;  (2)  alphabetically  by  authors; 
(3)  topically. 

The  committee  do  not  venture  to  dictate  to  volunteers  and  independ- 
ent workers,  but  recommend  the  chronological  arrangement,  aocom- 
panied  by  a  topical  index. 

In  September,  1884,  the  committee  reported  that  several  indexes  had 
been  published  during  the  twelve  months  intervening,  and  that  more 
were  in  progress.  They  also  announced  that  the  Smithsonian  Institu- 
tion has  consented  to  publish  the  indexes  to  chemical  literature  in- 
dorsed by  the  committee,  limiting  somewhat  the  number  of  pages  per 
annam.  The  Smithsonian  Institution  also  distributes  free  of  expense 
the  circulars  of  the  committee. 

The  indexes  already  published  include  the  following:  Uranium^  by 
H.  Carrington  Bolton,  16  pp.;  Manganese  (1596-1874),  by  H.  Carrington 
Bolton,  44  pp.;  Titanium^  by  Edward  J.  Hallock,  22. pp.;  Vanadiunij 
by  G.  Jewett  Eockwell,  13  pp.;  Oz&ne^  by  Albert  K.  Leeds,  32  pp.; 
Peroxide  of  Hydrogen  (1818-^78),  by  Albert  E.  Leeds,  11  pp. ;  Ulec- 
trolyisiSj  by  W.  Waiter  Webb,  40  pp. ;  Speed  of  Chemical  ReaotionSy  by 
Bobert  B.  Warder,  3  pp. ;  Starch-Sugary  by  Edward  J.  Hallock,  44  pp.; 
Ozone  (1879-'83),  by  AJbert  R.  Leeds,  16  pp.;  Peroxide  of  Hydrogen 
(1879-'83),  by  Albert  K.  Leeds,  3  pp.;  Dictionary  of  the  Action  of  Beat 
upon  Certain^  Metallic  Salta^  by  J.  W.  Baird  and  A.  B.  Prescott,  70  pp. 
8vo.    New  York. 

The  first  two  were  published  in  the  Annals  of  the  New  York  Lyceum 
of  Natural  History  and  all  the  rest  in  the  Annals  of  the  New  York  Acad- 
emy of  Sciences,  except  that  ou  Starch-Sugar j  which  was  published  by 
the  United  States  Internal  Revenue  Department,  Washington,  D.  C; 
and  that  on  Speed  of  Chemical  Rea^timiSy  which  appeared  in  the  Proceed- 
ings of  the  American  Association  for  the  Advancement  of  Science. 

A  limited  number  of  those  published  by  the  New  York  Academy  of 
Sciences  can  be  had  of  Prof.  D.  S.  Martin,  236  West  Fourth  street.  New 
York  City,  the  chairman  of  the  publication  committee. 
8.  Mis.  33 34 
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The  iudex  committee  consists  of  H.  Carrington  Bolton,  Ira  Bemseu, 
.  F.  W.  Clarke,  Albert  R.  Leeds,  and  Alexis  A.  Julien. 

Communications  should  be*  addressed  to  H.  Carrington  Bolton,  care 
qf  Smithsonian  Institution,  Washington,  D.  C. 

NECROLOGY  OF  CHEMISTS,  1884. 

J.  A.  Barral.,  a  well-known  agricultural  chemist  of  France,  the  edi- 
tor of  Arago's  works,  as  well  as  of  many  important  agricultural  journals, 
died  in  Paris  in  September,  aged  65  years. 

Adolf  von  BRiJNiNa  died  April  21, 1884.  He  was  born  January  16, 
1837 ;  Briining  was  one  of  the  founders  of  the  important  establishment 
for  the  njanufacture  of  the  coal-tar  dye-stuffs,  located  at  HSchst-am-Main, 
and  known  by  the  firm-name  Meister,  Lucius  &  Briining. 

Otto  Burg  died  Kovember  9, 1884.  He  had  been  for  many  years 
director  of  large  chemical  works  in  various  parts  of  Germany. 

Am^di&b  Oaillot  died  November,  1884,  aged  nearly  80  years.  He 
was  for  many  years  professor  of  chemistry  in  Strassburg,  and  counted 
among  his  pupils  Wurtz,  Wilhn,  Schiitzenberger,  and  many  other  emi- 
nent men.    For  a  fuller  biography  see  Bull.  soc.  chim,,  xlii,  610. 

E.  Carstanjen,  professor  of  chemistry  at  the  University  of  Leipsic, 
died  in  Leipsic,  July  13,  aged  49  years. 

KoBERT  EoscoE  Felix  Davey,  born  about  1842,  in  London,  died  in 
1884.    Since  1867  he  was  a  fellow  of  the  Chemical  Society  of  London. 

Victor  Dessaignes,  born  at  Vendome,  December  30,  1800,  died  in 
1884.  He  was  the  author  of  iifuch  original  work  chiefly  in  physiological 
chemistry.  He  was  one  of  the  honorary  foreign  members  of  tlie  London 
Chemical  Society. 

Jean  Baptiste  Dumas  died  April  11, 1884,  at  Cannes,  where  he  had 
gone  for  his  health.  Dumas  was  born  in  1800,  at  Alais,  France,  and  for 
sixty  years  past  has  been  one  of  the  foremost  chemists  of  France.  A 
ftill  biography  (with  portrait)  was  published  in  Nature^  xxi,  February  6, 
1880. 

J.  P.  L.  GiRARDiN  died  early  in  June,  1884,  in  the  eighty -third  year 
of  his  age.  He  filled  chairs  of  chemistry  in  Kouen,  Lille,  and  Clermont, 
and  published  several  important  works. 

Edward  J.  Hallook  died  March  22,  at  his  home  in  Peekskill,  N.  Y. 
He  was  born  June  19, 1845,  was  graduated  at  Columbia  College  in  1869, 
and  at  the  University  of  Heidelberg  in  1878.  He  had  filled  chairs  ot 
chemistry  in  several  colleges,  and  was  also  engaged  in  editorial  work. 

A.  HENNiNaBR  died  in  Paris,  October  4,  1884,  aged  34.  He  held 
the  chair  of  chemistry  in  the  £co1e  Municipale  de  Chimie,  and  was 
one  of  the  editors  of  Science  et  Nature,    He  was  a  pupil  of  Wnrtz. 

James  Hogarth,  born  November  17, 1858,  in  Androssan;  died  in 
Philadelphia  in  1884.  He  was  at  one  time  in  the  employ  of  Mr.  J.  B. 
Hannay,  of  Glasgow,  and  later  of  the  United  States  Govemment,  at 
Newport,  R.  I. 
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Hans  HxJbneb,  director  of  the  chemical  laboratory  of  the  Uuiversity 
of  Gottingeu,  died  in  that  city  July  13,  1884,  aged  47  years.  Dr. 
Hiibuer  will  long  be  cordially  remembered  by  many  Americans  who 
received  instruction ^t  his  hands. 

Edward  Hunt, born  about  1830,  at  Hammersmith;  died  August  12, 
1884,  in  Manchester.  He  was  an  enterprising  industrial  chemist,  and 
since  1851  a  fellow  of  the  Chemical  Society  of  London. 

Hermann  Kolbe  died  November  25, 1884,  in  Leipsic.  Kolbe  was 
born  in  1818,  near  Gottingeu,  at  the  university  of  which  city  he  was 
educated.  After  serving  as  Bunsen's  assistant,  in  Marburg,  and  Play- 
fair's,  in  London,  he  was  called  to  the  chair  of  chemistry;  in  Marburg,  in 
1851.  Since  1865  he  has  filled  the  same  position  in  the  University  of 
Leipsic.  Kolbe  was  a  man  of  great  activity;  his  contributions  to  or- 
ganic chemistry  are  voluminous  and  valuable;  his  labors  as  editor  of 
the  Journal  fiir  praktisclie  Ghemie  and  as  writer  of  several  works,  have 
left  a  lasting  impress  on  the  science  of  this  century.  For  a  full  biogra- 
phy see  Chem.  NewSy  XL,  282. 

L.  Liohtenstein  died  in  July,  1884.  He  was  assistant  at  the  agri- 
cultural experiment  station  in  Bamberg.  He  was  a  member  of  the  Ger- 
man Chemical  Society. 

James  Na1>ier,  a  Scotch  chemist,  died  in  1884.  He  was  the  author  of 
several  technological  manuals  and  of  a  historical  work  entitled:  Man- 
ufacturing Arts  in  Ancient  Times,  (Paisley,  1879,  8vo.).  He  was  a 
member  of  several  learned  societies. 

Jacob  Natanson  died  September  16.  He  was  at  one  time  professor 
of  chemistry  in  the  high  school  at  Warsaw.  He  was  the  author  of  a 
text-book  (in  Polish)  and  made  several  original  investigations. 

William  Henry  Aston  Peake,  born  at  Dublin,  March  28, 1855, 
died  Jane  28,  1883,  at  Cape  Colony,  where  he  filled  the  chair  of  chemis- 
try and  physics  in  the  college  at  Stellenbosch. 

William  Plunkett,  born  in  Dublin,  died  in  1884.  He  was  assist- 
ant in  chemistry,  under  Professor  Galloway,  at  the  Eoyal  College  of 
Science,  Dublin. 

Eugene  Eitter  died  in  July,  1884.  Dr.  Eitter  had  been  professor 
of  medical  chemistry  and  toxicology  in  the  School  of  Medicine  at  Nancy, 
France,  since  1872. 

Bobert  E.  Eooers  died  September  6,  1884.  He  was  born  in  Bal- 
timore in  1814.  Until  a  short  time  before  his  death  he  held  the  profess- 
orship of  chemistry  in  the  Jefferson  Medical  College,  Philadelphia.  He 
was  the  last  of  four  brothers,  all  distinguished  in  science. 

Henry  Young  Darracott  Scott,  born  in  January,  1822,  died  in 
1884.  He  was  a  major-general  in  Her  Majesty's  service,  and  in  1851 
had  charge  of  the  chemical  laboratory  at  Woolwich.  He  is  best  known, 
however,  as  the  builder  of  the  Eoyal  Albert  Hall,  London. 

Eobert  Angus  Smith  died  May  12, 1884,  aged  68  years.  Dr.  Smith 
has  been  for  forty  years  one  of  the  most  conscientious  and  zealous  w«rk- 
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era  in  the  Held  of  chemistry  in  Great  Britain.  His  oontribntionBy  espe 
cially  in  sanitary  matters,  have  been  most  valnable.  A  biography  will 
be  foand  in  Ohem.  News,  xlix,  222. 

QunfTiNO  Sella,  born  July  7, 1827,  died  in  March,  1884.  He  was 
the  aathor  of  many  investigations  in  chemical  mineralogy,  and  at  the 
time  of  his  death  was  one  of  the  honorary  members  of  the  German 
Chemical  Society,  as  well  as  president  of  the  Accademia  dei  Lincei, 
in  Bome. 

Sten  Stenbebg,  a  Swedish  chemist,  born  in  1825,  died  in  July,  1884. 

Paul  E.ThiSnabd  died  Angust  10,  at  his  residence  in  the  C6te  d'Or. 
He  was  the  aathor  of  many  original  papers,  especially  in  the  field  of 
agricultural  chemistry. 

Augustus  Voelcker  died  in  November,  aged  62,  having  been  born 
September  24,  1822,  at  Fraukfurt-am-Main.  He  was  professor  of 
chemistry  to  the  Royal  Agricultural  Societyof  England,  at  Cirencester, 
a  position  held  by  him  since  1859.  He  contributed  many  original 
papers  on  agricultural  chemistry,  and  was  the  author  of  several  works 
on  the  same  subject. 

Henry  Watts,  born  in  London,  January  20, 1815 ;  died  June  30, 
1884.  He  has  left  behind  him  an  enduring  monument  in  the  superb 
"Dictionary  of  Chemistry"  to  which  his  name  is  attached.  For  a  full 
biography  see  Nature^  xxx,  217. 

James  Thomas  Way  died  in  1884,  aged  63  years.  He  was  eminent 
in  agricultural  chemistry,  having  held  the  position  of  chemist  to  the 
Eoyal  Agricultural  Society .  He  w  as  the  author  of  many  original  papers 
and  a  member  of  several  learned  societies. 

G.  W.  WiaNEE  died  in  November.  He  was  former  editor  of  the 
Analyst^  the  organ  of  the  Society  of  Public  Analysts,  and  the  author 
of  a  prize  essay  on  food  adulteration,  a  subject  on  which  he  had  a  wide 
reputation. 

Charles  Adolphe  Wurtz  died  in  Paris,  May  12, 1884.  He  was 
born  at  Strasburg,  November  26, 1817,  and  was  graduated  at  the  School 
of  Medicine  in  that  city  in  1843.  In  1845  he  went  to  Paris,  and  since 
that  date  has  held  important  positions  in  the  Academy  of  Medicine  and 
in  the  medical  faculty  of  the  university.  His  researches,  especially 
in  the  field  of  organic  chemistry,  were  numerous  and  of  great  influence. 
For  a  full  biography  see  Bulletin  de  la  SooUU  chimiqiie  de  Paris,  numiro 
suppfSmentairej  January,  1885. 

0.  ZwENaER,  professor  of  pharmaceutical  chemistry  at  the  University 
of  Marburg,  died  March  15, 1884. 

In  addition  to  the  long  list  of  chemists  whose  decease  is  above  no- 
ticed, the  following  names  of  members  of  the  German  Chemical  Society 
must  be  briefly  recorded : 

H.  VON  Baur,  of  Berlin. 

J.  Braktleoht,  of  Wendeburg. 

B.  Bbix,  of  Brody  Hungary. 
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J.  H.  Cbosslbt,  of  Wldnes. 

K.  DiBHL,  of  Offenbach. 

B.  DiEf RICH,  of  Helfenberg.   • 

K.  Gehbke,  of  Goslar. 

Feank  Hatton,  of  London. 

Julius  Hautf,  of  Nuremberg. 

IwAN  Hyn]6n,  of  Bonn. 

A.  W.  Kahlbaum,  of  Berlin. 

M.  Kbetsohy,  of  Vienna. 

E.  S.  Paykull,  of  Stockholm. 

E.  SCHULTZ,  of  Baden  Baden. 
G.  Telle,  of  Leipsic. 

J.  J.  VAN  VALKENBUEa,  of  Amsterdam. 

GusTAV  VoLLMAB,  of  Biedenkopf. 

And  to  complete  the  necrology  of  the  year,  we  add  the  names  of 
members  of  the  Chemical  Society  of  London,  not  previously  noticed, 
who  died  within  the  twelve  months  ending  March  30,  1885  : 

G.  D.  Atkinson.  W.  J.  Lansdell. 

Adrian  Blaikie.  H.  B.  Pritchard. 

James  Forrest.  T.  K.  Rogers. 

EoBERT  Harvey.  Juwansnig.te  Jarwatsxtgje. 

J.  W.  Hudson.  J.  L.  Shuter. 

F.  M.  Jennings.  Sidney  Gilchrist  Thomas. 
Eobert  Jones. 
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MINERALOGY. 


By  Edward  S.  Dana, 

Tale  College,  New  Haven^  Conn, 


GENES AL  WORKS  ON  MINER  AXOGY. 

The  additions  to  the  list  of  mineralogical  treatises  have  not  been 
numerons  during  the.  past  year.  Perhaps  the  most  noteworthy  is  the 
Text-Book  of  Descriptive  Mineralogy^  by  Mr.  Hilary  Bauerman,  ot  the 
Boyal  School  of  Mines  in  London.  It  forms  a  companion  volume  to  the 
Text-Book  of  Systematic  Mineralogy,  published  three  year  ago,  and 
noticed  in  the  report  for  1882.  The  present  volume  is  devoted  to  the 
descriptions  of  species,  which,  though  necessarily  brief  and  not  al- 
ways as  fully  up  to  date  as  might  be  desired,  are  on  the  whole  satisfac- 
tory. It  is  interesting  to  note  that  the  figures  through  the  work  are 
for  the  most  part  printed  from  the  original  blocks  used  in  the  revised 
edition  of  Phillips's  Mineralogy,  prepared  by  Brooke  and  Miller  in  1852, 
a  volunie  to  which  every  working  mineralogist  now  refers  almost  daily, 
notwithstanding  the  fact  that  it  was  prepared  so  many  years  since.  An 
elementary  text-book  of  mineralogy  has  been  published  in  Germany  by 
Dr.  H.  Baumhauer,  which  deserves  mention,  though  of  modest  propor- 
tions. Dr.  Weisbach  has  issued  a  new  edition  of  his  Synopsis  Minera- 
logica,*  which  gives  a  summary  of  mineral  species,  arranged  according 
to  their  chemical  composition,  with  notes  as  to  their  crystalline  form 
and  some  other  points.  More  important  than  this  last  work  is  the  open- 
ing portion  (first  80  pages)  of  the  ninth  volume  of  the  Materialien  zur 
Mineralogie  Russlands^  by  N.  v.  Kokscharow.  The  species  treated  at 
length  in  this  part  are  caledonite  and  woUastonite,  but  supplementary 
notices  are  also  given  of  monazite,  rutile,pachnolite,  and  xant  hophylite; 
the  whole  work  is  a  monument  of  careful  and  accurate  labor. 

A  large  volume  (630  pages)  has  been  published,  under  the  editorship 
of  Dr.  J.  B.  Marvin,  of  the  Original  Researches  in  Mineralogy  and  Chem- 
istry of  the  late  Dr.  J.  Lawrence  Smith.  Dr.  Smith  was  for  many  years 
one  of  the  most  active  contributors  to  these  sciences  in  the  United  States, 


•  For  the  fall  title  of  this  and  other  works,  see  the  Bibliography  at  the  close  of  this 
artiole. 
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and  it  !•  w«Il  that  theae,  his  most  important  papers  (numbeilng  nearly 
one  haiidred),  shonid  be  pat  in  permanent  form.  The  volume  con- 
tains  also  biographical  sketches  by  Dr.  Marvin^  Dr.  Michel,  and  by  the 
late  Professor  Silliman. 

Of  the  works  devoted  to  special  departments  of  mineralogy  the 
Traits  de  Cristallographie  of  Professor  Mallard,  of  the  ficole  des  Mines 
in  Paris,  must  be  mentioned  first.  The  first  volume  of  this  most  valu- 
able work  was  issued  in  1879,  and  the  second  has  followed  during  the 
past  year.  The  two  vcluraes  embrace  upward  of  a  thousand  pages,  and 
an  atlas  with  numerous  plates  accompanies  them.  It  is  the  most  ex- 
haustive treatise  upon  crystallography  and  physical  mineralogy  which 
has  been  published  in  jnany  years,  and  covers  some  branches  of  the  sub- 
ject  more  fully  than  has  ever  been  done  before.  Dr.  Aristides  Brezina, 
of  Vienna,  has  published  the  first  part  of  a  work  entitled  Krystallo- 
graphische  Untersuchungen  an  homologen  und  isomeren  Rdlien^  a  memoir 
which  has  received  the  Baumgartner  prize  from  the  Vienna  Academy. 
This  part  is  devoted  to  a  discussion  of  the  methods  of  observation, 
measurement  of  crystals,  &c.,  and  also  the  methods  of  calculation. 
These  topics  are  discussed  with  almost  an  excess  of  fullness  of  detail. 
Dr.  Eug/3n  Hussak,  of  Graz,  has  issued  a  work  entitled  Anleitung  zum 
Bestimmen  der  gesieinhildenden  Mineralien^  which  promises  to  be  of  value 
to  those  who  are  especially  interested  in  the  application  of  mineralogy 
to  petrography.  The  excellent  tables  for  the  determination  of  minerals 
prepared  by  von  Kobell,  and  of  which  11  editions  were  issued  before 
the  death  of  the  author,  have  been  revised  by  K.  Oebbeke,  and  a  12th 
edition  published,  with  the  additions  which  the  rapid  developihent  of  the 
science  has  made  necessary. 

The  EncyclopSdie  Chimiquey  published  at  Paris  under  the  direction  of 
M.  Fr6my,  contains  two  volumes  which  are  interesting  to  the  mineral- 
ogist. The  first  of  these  is  by  L.  Bourgeois,  on  the  artificial  production 
of  minerals.  This  is^  subject  to  which  French  chemists  havemade  impor- 
tant contributions  and  upon  which  we  already  have  an  excellent  French 
work  (1882)  by  MM.  Fouqu6  and  L6vy.  This  new  volume  is  a  valuable 
contribution,  giving  with  unusual  fullness  the  methods  employed  in  ihe 
synthesis  of  minerals,  with  figures  of  the  apparatus  employed,  and  then 
the  special  results  obtained  in  the  case  of  the  different  mineral  species. 
Another  volume  of  this  encyclopedia,  by  M.  Meunier,  is  devoted  to  the 
subject  of  meteorites.  This  is  a  large  volume,  profusely  illustrated,  and 
covering  the  whole  subject  very  thoroughly. 

A  secoBd  part  has  been  published  of  the  work,  by  Tschermak,  men- 
tioned in  the  last  volume  of  this  report,  devoted  to  the  illustration  of  the 
microscopic  structure  of  meteorites.  This  part  contains  eight  plates 
devoted  to  olivine,  bronzite,  augite,  and  plagioclase,  &c.  They  show  most 
satisfactorily  the  peculiar  radiated  structure  which  characterizes  these 
minerals  when  forming  the  spherical  grains  so  common  in  the  chon- 
dritic  variety  of  meteorites. 
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Mr.  G.  F.  Ktinz  has  issued  in  separate  form  the  chapter  prepared  by 
him,  on  American  Oems  tmd  Precious  Stones,  for  the  Mineral  Resources 
of  the  United  States  of  Mr.  A.  Williams.  A  popular  volume,  entitled 
Leisure  Hours  Among  the  Gems,  has  appeared  from  the  pen  of  Mr.  A. 
C.  Hamlin.  Dr.  Fletcher's  Ouide  to  the  Mineral  Oallery  of  tJie  British 
Museum,  with  an  introduction  to  the  study  of  minerals,  is  a  work  of 
some  interest  even  to  those  who  are  not  so  fortunate  as  to  have  the  op- 
portunity to  study  the  beautiful  collection  of  minerals  at  South  Ken- 
sington. 

CRYSTALLOGRAPHY  AND  PHYSICAL  MINERALOGY. 

Many  contributions  have  been  made  to  our  knowledge  of  the  crystal- 
line form  of  different  mineral  species,  and  numerous  additions  have  been 
made  to  the  already  long  lists  of  known  planes.  Only  a  few  memoirs 
of  more  than  ordinary  scope  and  interest  will  be  mentioned.  Two  ex- 
tended articles  on  this  branch  of  mineralogy  have  been  published  by 
H.  A.  Mieps,  of  the  British  Museum.  One  of  these  {Min.  Mag.,  v,  325) 
is  devoted  to  the  description  of  crystals  of  meneghinite  from  Bottino, 
near  Serravezza,  in  Tuscany.  The  same  subject  was  a  little  earlier  dis- 
cussed by  Krenner,  in  the  Proceedings  of  the  Hungarian  Geological 
Society.  The  i:esults  of  the  two  investigations  agree  closely,  they  prove 
that  the  species  is  to  be  referred  to  the  orthorhombic  system  5  not  mon- 
oclinic,  as  has  been  hitherto  assumed.  The  crystals  are  highly  complex 
in  form.  A  second  paper  by  Miers  is  a  monograph  of  the  species 
bournonite  {lb.,  vi,  p.  5©),  in  which  the  author  reviews  the  work  of  earlier 
crystallographers,  from  the  time  of  Bournon  (1804)  down.  To  the  list 
of  50  forms  already  identified,  Miers  adds  twentj'-nine  new  ones,  deter- 
mined beyond  doubt,  and  twenty-one  others,  which  are  of  rare  occur- 
rence and  need  confirmation.  Miers  accepts  the  elements  of  Miller 
(1852),  and  from  these  calculates  a  list  of  upwards  of  one  thousand  an- 
gles, being  the  angles  between  the  normals  of  all  the  known  planes  and 
the  most  important  planes  of  reference.  The  memoir  is  accompanied  by 
two  plates,  with  numerous  figures,  and  a  spherical  projection. 

Another  monograph  is  by  W.  J.  Lewis,  of  Cambridge,  on  miargyrite 
(Zeitsch.  Kryst,  vin,  545),  which  adds  much  to  our  knowledge  of  the  com- 
plex crystals  of  that  rare  species,  and  removes  some  doubtful  points 
about  them.  The  paper  contains  a  large  number  of  figures  and  a  long 
list  of  measured  angles  compared  with  the  angles  calculated  from  the 
accepted  elements.  A  paper  by  Max  Schuster  {Min.  Petr.  Mitth.,  vi, 
301),  on  the  structure  and  character  of  the  crystalline  surfaces  of  the 
Swiss  danburite,  certainly  leaves  nothing  unsaid  on  that  subject.  It 
covers  upwards  of  two  hundred  pages,  and  is  the  second  part  of  a 
memoir,  the  first  of  which  was  published  a  year  ago.  The  detailed 
description  of  the  vicinal  prominences  on  the  planes,  and  all  the  other 
peculiarities,  especially  in  their  influence  upon  the  inter-facial  angles 
measured  with  the  reflecting  goiiimeter,  is  not  without  interest,  but  the 
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subject  would  seem  to  be  a  little  overdone  when  two  hundred  and 
seventy-five  pages  are  given  to  its  discussion.  Schuster,  after  a  very 
careful  comparison  of  the  angles  measured  by  him  on  the  Swiss  crystals, 
confirms  the  conclusion  of  .Hintze  that  they  have  almost  identically  the 
same  axial  relations  as  the  crystals  from  Eussell,  K.  Y.  Of  other 
papers  devoted  to  a  similar  class  of  subjects  may  be  mentioned  one  by 
P.  W.  von  Jeremejew  on  Eussian  linarite  (abstract  in  Zeitsch.  Kryst.j 
IX,  430) ;  another  by  G.  Morton  on  the  stephanite  of  Kongsberg,  Nor- 
way ((Efoersigt  K.  Vet.  Akad.  Fdrh.j  February  13,  1884),  on  the  am- 
phibole  of  the  Aranyer  Berg  by  Franzenau  (Zeitsch.  Kryst.,  vni,  568), 
on  epistilbite  by  Hintze  (i6.,  p.  605),  on  andalusiteand  topaz  by  GrtLnhnt 
(26.,  IX.,  113).  Solly  has  described  (Jftn.  Mag.y  \i.j  80)  a  crystal  of 
tourmaline  from  Pierrepont,  !N.  Y.,  which  showed  a  tetartohedral  devel- 
opment of  the  scalenohedral  plapes ;  the  matter  needs  confirmation. 

Hj.  Sjogren  has  settled  {(E/v,  K.  Vet.  Akad.  Forh.^  April  9,  1884) 
finally,  it  would  seem,  the  disputed  crystalline  form  of  graphite,  a  species 
which  has  generally  been  referred  to  the  hexagonal  system  in  accord- 
ance with  the  early  observations  of  Kenngott,  but  which  was  afterwards 
made  monoclinic  by  Nordenskjold.  Finding  the  direct  determination  of 
the  foriii  by  accurate  measurement  impracticable,  because  of  the  imper- 
fection of  the  crystals,  he  attacked  the  problem  indirectly.  He  shows 
that  the  etching  figures  and  the  figures  produced  by  partial  combustion, 
also  the  isothermal  curves,  all  agree  with  the  hexagonal  system. 

The  subject  of  the  double  refraction  of  minerals,  isometric  in  geomet- 
rical form,  has  received  some  important  contributions  during  the  past 
year,  and  we  now  seem  to  be  approaching  to  a  full  understanding  of 
the  true  relations.  A  few  years  ago  it  appeared  as  if  the  only  species 
of  those  formerly  included  in  the  isometric  system,  which  were  likely  to 
be  allowed  to  remain  there,  were  those  which  from  their  opacity  (like 
galena)  did  not  allow  of  an  optical  examination,  so  general  a  phenome- 
non had  this  anomalous  double  refraction  been  shown  to  be.  The  new 
light  recently  thrown  upon  the  subject  has  come  from  the  observation 
of  Mallard,  that  boracite  loses  all  its  double  refraction  and  becomes 
isotropic  at  a  temperature  of  265^  0.  To  appreciate  the  significance 
of.  this  it  is  necessary  to  recall  the  fact  that  while  the  geometrical 
form  of  boracite  crystals  is  in  gtrict  accordance  with  the  require- 
ments of  the  isometric  system,  sections  examined  optically  uniformly 
show  double  refraction,  the  section  being  seen  to  be  divided,  when  ex 
amined  in  polarized  light,  into  parts  more  or  less  regularly  arranged, 
with  different  optical  orientation.  Instead  of  assuming,  then,  that  the 
crystalline  form  is  only  a  case  of  pseudo-symmetry,  an  imitative,  or  "  mi- 
metic "  (to  use  Tschermak's  word)  form  due  to  the  complex  twining  ol 
a  number  of  orthorhombic  crystals,  we  must  conclude  that  the  isomet- 
ric form  was  the  original  one,  and  that  the  conditions  under  which 
the  crystals  were  formed  were  similar  to  those  we  now  obtain  by  an  eleva- 
tion of  temperature  to  265o  0.  Under  these  conditions  of  formation  then 
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the  molecular  structure  was  isotropic,  aud  the  geometric  form  and  dpti- 
cal  character  were  in  harmony  with  each  other.  Under  present  condi- 
tions, however,  the  molecular  structure  is  anisotropic,  double  refraction 
has  arisen  from  secondary  causes,  while  the  geometric  form  remains  un- 
3hanged — form  and  optical  properties  being  then  contradictory  to  each 
other.  This  subject  has  been  discussed  by  Klein  {Jahrb.  Min.,  1884,  i, 
235),  and  he  describes  the  best  methods  of  observation  in  order  to  show 
this  change  from  the  isotropic  to  the  anisotropic  state  and  back  again. 
Mack  has  discussed  at  length  {Wi€d.Ann.y  xxi,  410)  the  pyro-electricity 
of  boracite,  and  shows  the  close  relation  which  exists  between  the  elec- 
trical and  the  optical  phenomena. 

It  will  be  inferred  from  what  has  been  said  about  boracite  that  a  sim- 
ilar explanation  of  the  optical  anomalies  in  other  crystals  may  be  ex- 
pected to  be  found  to  hold  true,  although  it  is  not  to  be  supposed  that 
this  is  the  only  cause  of  the  secondary  double  refraction  shown  by  so 
many  minerals.  Klein  has  extended  his  observations  to  a  number  of 
other  species,  the  most  important  of  which  is  leucite.  This  species, 
though  long  known  to  show  more  or  less  distinct  double  refraction,  was 
included  in  the  isometric  system  until  vom  Eath  (1873)  showed  that  the 
form  could  be  interpreted  as  tetragonal ;  since  then  most  mineralogists 
have  accepted  vom  Rath's  conclusion.  It  is  now  shown  by  Klein 
(Ndchrichten  K.  Oes.  Wiss.  OottingenyMeby  3  and  August  2,  1884)  that  at 
an  elevated  temperature  leucite  also  loses  its  double-refraction  and  be- 
comes isotropic,  and  on  cooling  again  becomes  anisotropic,  though  the 
structure  was  somewhat  altered.  From  this  observed  fact,  he  naturally 
concludes  that  at  its  formation  the  conditions  were  such  that  the  min- 
eral was  isometric  in  form  and  its  molecular  structure  correspondingly 
isotropic. 

The  memoir  by  Klein  on  leucite  is  a  model  of  careful,  accurate  work. 
In  his  introduction  he  describes  the  special  form  of  microscope  employed, 
which  had  been  constructed  according  to  his  plan,  and  which  was  in 
many  respects  an  improvement  upon  earlier  forms  (as  that  of  Bertrand) 
made  With  the  same  object  of  allowing  exact  optical  determinations. 
The  material  under  examination  was  ample,  embracing  crystals  from 
a  variety  of  occurrences,  and,  of  these,  some  350  thin  sections  were 
prepared.  Without  going  too.  far  into  details,  it  is  enough  to  state 
the  general  conclusions,  that  in  form  and  optical  characters  leucite  cor- 
responds to  the  orthorhombic  system  (as  first  urged  on  geometrical 
grounds  by  Weisbach),  but  approximates  closely  to  the  tetragonal.  The 
structure  is  in  general  that  of  a  complex  twin,  three  fundamental  indi- 
viduals crossing  each  other,  which  may  or  may  not  be  equally  developed ; 
in  some  cases,  one  of  these  may  predominate  over  the  others.  These  in- 
dividuals are  twinned  parallel  to  the  planes  which  on  the  old  view 
would  have  been  called  a  dodecahedral  plane.  A  good  deal  of  irregu- 
larity is  observed  iu  the  angles,  both  crystallographic  and  optical;  it  is 
found,  moreover,  that  the  inclusions  do  not  correspond  in  their  distri- 
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bution  to  the  optical  limits  of  tli«  individnals ;  from  these  and  other  sinu- 
lar  facts,  together  with  the  most  important  point  of  all,  that  mentioned 
above,  that  the  crystals  become  isotropic  at  a  high  temperature,  he 
reaches  the  conclusion  stated,  that  the  orthorhombicform  and  anisotro- 
pic optical  characters  are  both  of  secondary  origin.  This  view  seems  all 
the  more  probable  in  the  case  of  lencite,  since  we  know  that  it  must 
have  been  formed  at  very  high  temperatures,  an  assumption  which  is 
not  so  natural  for  boracite,  although  we  know  here  that  artificial  crys- 
tals formed  at  a  high  temperature  were  originally  isometric  and  isotropic, 
though  losing  the  optical  simplicity  at  ordinary  temperatures.  Increase 
of  temperature  is  not  the  only  change  of  conditions,  however,  which 
may  bring  about  a  change  of  optical  characters.  It  has  recently  been 
shown  by  Mallard  and  Le  Ghatelier  {Bull.  8oc.  Min.,  vn,  478),  that  hex» 
gonal  silver  iodide,  which  becomes  isotropic  at  a  temperature  of  146^  C, 
undergoes  the  same  change  at  ordinary  temperatures  {2(PG.)  if  subjected 
to  a  pressure  of  2,500  kilograms  per  square  centimeter.  A  mineral, 
then,  which  has  crystallized  at  a  high  temperature,  or  under  a  great 
pressure,  or  both,  may  have  taken  a  form  which  does  not  correspond  to 
its  molecular  structure  under  ordinary  conditions  of  pressure  and  tem- 
perature. This  change  may  manifest  itself  in  optical  character  alone 
(as  boracite)  or  in  this  and  in  geometrical  form  as  well,  as  in  lencite. 

Some  other  contributions  to  the  same  subject  deserve  to  be  mentioned. 
Merian  has  proved  {Jahrb,  Mn.,1884,  i,  193)  that  crystals  of  tridymite, 
which  in  optical  character  correspond,  as  shown  by  Lasaulx,  to  complex 
triclinic  twins,  become  normally  uniaxial  in  accordance  with  their  hex- 
agonal form  at  an  elevated  temperature.  Analcite  underwent  consid- 
erable change  in  optical  character  when  heated,  although  it  did  not  be- 
come completely  isotropic.  Merian  did  not  succeed  with  leacite,  bat 
Penfield  {Jahrh.  Min.^  1884,  ii,  224)  confirms  Klein's  results  in  this 
respect,  though  he  shows  that  elevation  of  temperature  does  not  re- 
move the  optical  anomalies  of  garnet. 

Klein  has  also  shown  {Jahrh.  Min,y  1884,  n,  49)  that  aragonite,  a 
mineral  which  is  optically  biaxial  and  orthorhombic  in  form,  though 
often  imitating  hexagonal  forms  by  twinning,  becomes  uniaxial  upon 
heating,  the  section  changing  into  an  aggregate  of  uniaxial  particles 
with  negative  double  refraction.  In  other  words,  the  molecular  (change 
brought  about  in  aragonite  by  elevation  of  temperature  corresponds  to 
a  change  of  aragonite  to  calcite.  It  may  be  remembered  that  G.  Bose 
showed  a  long  time  since  that  the  powder  into  which  heated  aragonite 
separated  was  probably  calcite,  as  suggested  by  its  lower  specific  grav- 
ity. A  similar  optical  change  takes  place,  according  to  Mugge  {Jahrh. 
Min.j  1884,  i,  63),  in  leadhillite  (monoclinic)  upon  carefully  raising  its 
temperature.  These  results  recall  the  discussion  of  a  similar  subject  by 
Prof.  J.  P.  Cooke,  in  his  paper  on  the  vermiculites  (1873),  and  later  in 
that  on  haloid  compounds  of  antimony  (1877).  Cooke  shows  that  at  a 
moderate  temperature  (about  114^  C.)  the  yellow  orthorhombic  antimony 
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iodide  changes  suddenly  to  the  red  hexagonal,  and  he  argues  that  true 
hexagonal  structure  may  result  from  molecular  twinning  of  orthorhombic 
molecules. 

Other  investigators  have  worked  on  the  same  subject,  of  the  change 
produced  by  elevation  of  temperature.  Doelter  {Jahrb,  Min.j  1884,  ir, 
217)  has  experimented  upon  vesuvianite,  apatite,  and  tourmaline.  W. 
Klein,  of  Bonn,  has  published  an  extended  paper  {Zeitsch.  Kryst,  ix, 
38),  in  which  he  gives  the  results  of  similar  experiments  with  apatite, 
quartz,  apophyllite,  zircon,  iolite,  heulandite,  and  other  minerals. 
Forstner  (J&.,  p.  333)  gives  the  results  of  a  very  interesting  series  of 
experiments  upon  the  changes  in  optical  characters  brought  about  by 
artificial  change  of  physical  conditions  on  the  feldspars  of  Pantelleria. 
These  lead  to  essentially  the  same  conclusions  as  the  experiments  of 
Klein  on  boracite  and  leucite.  Among  other  things  Forstner  says, 
with  respect  to  microcline-albite,  that,  considering  the  volcanic  origin 
of  the  feldspars,  it  is  natural  to  conclude  that  at  the  time  of  its  forma- 
tion the  conditions  as  to  temperature,  &c.,  were  such  as  to  cause  a 
monoclinic  arrangement  of  the  particles,  and  that  the  present  (triclinic) 
optical  characters  are  the  result  of  subsequent  changes. 

From,a  theoretical  standpoint,  perhaps  the  most  interesting  and  sug- 
gestive contribution  to  this  subject  is  a  paper  by  Mallard.  {Bull.  Soc, 
Min.  Fra^we^  Vii,  pp.  349-401),  in  which  he  discusses  the  probable  molec- 
ular arrangements  in  the  different  types  of  crystals  and  the  changes 
which  they  undergo  under  changes  of  conditions,  as  of  temperature,  &c. 
He  calls  attention  to  the  cubic  type,  and  the  fact  that  the  crystals  of 
other  systems  often  approximate  to  it;  and,  moreover,  that  the  crystal- 
line parameters  of  a  very  large  number  of  crystals  are  simple  multiples 
(1, 2, 3)  of  the  parameters  of  the  cubic  ^'  r6seau."  From  this  he  concludes 
that  for  all  crystals,  without  exception,  the  r^seau  formed  by  the  centers 
of  gravity  of  the  molecules  is  the  same,  and  very  nearly  that  which  char-' 
acterizes  the  cubic  "  r6seau."  The  relatively  slight  differences  which 
exist  between  this  last  and  the  one  actually  existing  could  constitute 
with  the  special  molecular  twinning,  and  the  molecular  volume,  the  crys- 
talline individuality  peculiar  to  each  substance.  This  molecular  twin- 
ning, which  heat  and  other  causes  can  alter,  is  regarded  as  giving  rise  to 
the  true  crystalline  molecules.  Reference  must  be  made  to  the  original 
paper  for  the  full  discussion  of  the  subject. 

Des  Oloizeaux  has  continued  his  investigations  of  the  optical  charac- 
ters of  the  feldspar  species.  A  recent  paper  {Bull.  Soc,  Min.y  vii,  249) 
is  devoted  to  oligoclase  and  andesine,  and  covers  nearly  100  pages, 
giving  a  large  number  of  determinations  of  the  position  of  the  axes  of 
elasticity,  measurements  of  the  axial  angles,  and  so  on.  His  observa- 
tions go  to  show  that,  in  the  albite-anorthite  series  of  plagioclase, 
the  species  or  subspecies  andesine  deserves  a  more  definite  place  than 
many  mineralogists  have  of  late  years  been  inclined  to  give  to  it.  It 
may  be  added  here  that  Gylling  has  recently  described  (Jahrh.  Min,^ 
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1884,  n,  19  ref.)  good  crystals  of  andesine  from  Orijarvi  in  Finland. 
J.  H.  Kloos  has  contributed  {Jdhrh.  Min,j  1884,  ii,  87)  a  series  of  optical 
observations  on  orthoclase  and  microcline.  He  conclndes  that  the  two 
species  are  thoroughly  distinct,  orthoclase  being  strictly  monoclinic  and 
microcline  triclinic,  although  the  latter  by  very  fine  twinning  may  iuii- 
tate  the  monoclinic  mineral.  He  does  not  support  the  view  which  has 
been  advanced  that  orthoclase  is  nothing  but  a  mimetic  microcline.  The 
observations  of  Forstner  (see  above)  bear  upon  this  subject. 

Of  researches  bearing  upon  the  cohesion  in  crystallized  substances  two 
new  papers  by  Mtigge  must  be  referred  to  (Jdhrh.  Min.^  1884,  i,  50, 216). 
Becke  discusses  at  length  the  etching-figures  on  galena  {Min.  Petr. 
MiUh.jYij237). 

CHEMICAL  MINERALOGY. 

Of  contributions  to  the  general  subject  of  chemical  mineralogy  several 
papers  by  Bammelsberg  deserve  to  be  mentioned  first.  These  are  de- 
voted to  the  discussion  of  some  points  bearing  on  the  isomorphism  of 
minerals  {Jahrh.  Min.^  1884,  ii,  67) ;  on  the  chemical  relations  of  the 
natural  borates  (25:,  p.  158).  Blomstrand  discusses  {Qeol.  For.  Forh.j 
Stockholm^  VTI,  59)  the  composition  of  the  native  compounds  of  uranium. 
AnimportaotpaperbyDoelterand  Hussak  {Jahrh.  Min.j  1884,1,18)  deals 
with  the  action  of  a  melted  rock  upon  different  minerals,  with  a  view  to 
throwing  light  upon  the  ieontact  phenomena  observed  in  nature.  Fine 
pulverized  rock,  as  basalt,  andesite,  or  phonolite,  was  melted  in  a>  por- 
celain crucible,  and  then  the  mineral  to  be  experimented  upon  was  in- 
serted into  the  molten  mass.  The  minerals  chosen  for  the  experiment 
were  pyroxene,  hornblende,  biotite,  feldspar,  olivine,  quartz,  garnet, 
iolite,  and  zircon.  The  results  of  the  experiments  are  not  without  in- 
terest, though  of  too  special  a  character  to  be  detailed  here ;  they  do 
not  lead  to  any  broad  conclusions.  Another  paper  (15.,  p,  158)  by  the 
same  authors  describes  the  results  of  trials  with  different  varieties  of 
garnet  and  vesuvianite,  these  minerals  being  fused  and  the  products 
resulting  from  the  recrystallization  of  the  melted  material  studied.  For 
example,  melanite  yielded  in  this  way  meionite,  anorthite,  and  a  variety 
of  olivine ;  grossularite,  from  Wilui,  gave  meionite,-  a  little  anorthite,  a 
mineral  like  melilite  and  perhaps  hematite,  and  so  on.  The  original 
mineral  was  not  reproduced,  and,  moreover,  the  fusing  together  of  ne- 
phelite  andaugite,  and  also  of  meionite  and  olivine,  failed  to  yield  garnet. 
Doelter  has  also  made  an  interesting  series  of  synthetic  experiments 
{Ih.  n,  p.  51,  Zeitseh.  Kryst.^  ix,  321)  on  the  pyroxenes  and  nephelite, 
the  results  of  which  deserve  to  be  studied  in  detail. 

In  the  line  of  chemical  studies  of  individual  mineral  species,  Pen- 
field's  paper  on  the  composition  of  beryl  {Amer.  Jour.  8ci.^  xxvTii,  25) 
is  perhaps  the  most  interesting.  The  formula  of  beryl,  as  previously  ac- 
cepted, was  that  of  a  simple  bisilicate  of  aluminum  and  beryllium,  and 
the  only  uncertainty  surrounding  it  was  supposed  to  be  that  connected 
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with  the  question  as  to  the  true  atomic  weight  of  beryllium.  Penfield 
has  made  a  series  of  careful  analyses  on  pure  specimens  of  beryl  from 
seven  dfjQFerent  localities,  and  shows  by  them  that  beryl  uniformly  con- 
tains both  alkalies  and  basic  water,  which  earlier  analysts  have  over- 
looked. Thus  the  Hebron,  Me.,  beryl  contains  nearly  3  per  cent,  of 
caesium  oxide,  with  1  per  cent,  lithia  and  1.8  soda  and  2.3  water.  The 
beryl  from  Branchville,  Gonn.,  contains  1.5  per  cent,  of  soda  and  0.7 
lithia,  with  2.7  water,  and  that  of  Aduntschilon,  Siberia,  contains  0.25 
per  cent,  soda  and  1.1  water.  The  true  formula  of  the  species  must, 
therefore,  take  account  of  both  alkalies  and  water,  but  additional 
chemical  work  is  needed  to  establish  it  thoroughly."  Another  point  of 
interest  is  the  identity  of  the  rare  mineral,  scovillite,  from  Salisbury, 
Conn.,  witii  the  even  rarer  rhabdophane  from  Cornwall.  A  paper  by 
Brush  and  Penfield  (2ft.,  xxvn,  200)  discusses  this  subject,  and  shows 
that  the  mineral  is  essentially  a  hydrous  phosphate  of  yttrium,  erbium, 
lanthanum,  and  didymium. 

A  new  analysis  of  the  haydenite  of  Baltimore  has  been  made  by  Morse 
and  Bayley  {Amer.  Ghem.  Journ,^  vi.,  24),  which  proves  that  the  earlier 
analysis  was  incorrect,  and  that  it  is,  as  has  been  assumed,  identical 
with  chabazite.  A  hydrous  sulphate  of  manganese  and  aluminum  from 
Sevier  Ooi:^nty,  Tennessee,  has  been  investigated  by  W.  G.  Brown  (/ft., 
p.  97).  It  is  shown  not  to  correspond  exactly  to  any  of  the  known  sul- 
phates, though  related  to  the  afjohnite  of  South  Africa  and  bosjemanite 
of  several  localities.  The  same  chemist  has  analyzed  the  cassiterite 
from  Irish  Creek,  Eockbridge  County,  Virginia  (2ft..  p.  185).  Messrs. 
Clarke  and  Chatard  have  published  (Amer.  Jour.  aSc*.,  xxvm,  20)  analy- 
ses of  a  series  of  minerals  from  different  localities,  including  allanite 
from  Topsham,  Me.,  some  jade-like  minerals,  the  material  of  Eskimo 
implements  collected  at  Point  Barrow,  Alaska,  &c.  Eenard  and  Kle- 
ment  have  a  paper  in  the  Bulletin  of  the  Royal  Academy  of  Belgium 
(November  8, 1884)  on  the  chemical  composition  of  crocidolite  and  fibrous 
quartz  of  South  Africa. 

NEW  MINERAL  LOCALITIES  IN  THE  UNITED   STATES. 

The  most  interesting  discovery  of  the  past  year  is  that  of  the  rare 
mineral  herderite  at  Stoneham,  Me.,  a  locality  which  has  already  fur- 
nished fine  crystals  of  topaz  and  a  number  of  other  interesting  minerals 
(see  the  Report  for  1883).  The  original  herderite  was  described  by 
Haidinger  in  1828,  from  a  specimen  from  the  tin  mines  of  Ehrenfried- 
ersdorf,  in  Saxony.  The  form  was  then  made  out  fully,  but  the  compo- 
sition was  left  uncertain,  there  being  only  some  blowpipe  trials  made, 
according  to  which  it  was  decided  to  be  probably  a  fluo-phosphate  of 
aluminum  and  calcium.  Only  three  or  four  specimens  have  been  known 
tx>  exist,  and  from  1828  till  1884  nothing  was  added  to  our  knowledge 
of  the  species.    Fow,  however,  it  has  been  found,  as  first  described,  by 
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W.  E.  Hidden  {Amer.  Journ.  Sci.,  xxvii,  73),  at  Stoneham,  and  in  suflB- 
cient  quantities  to  allow  of  its  thorough  study.  The  crytalline  form  has 
been  fbxmd  to  be  near  that  of  the  original  mineral  {Ih.,  p.  229),  and  also 
its  optical  characters  {Bull.  Soc,  Jfm.,  France^  vii,  230).  An  analysis 
was  made  by  J.  B.  Mackintosh  {Amer.  Journ.  Sci.,  xxYn,'135),  which 
resulted  in  proving  that  it  was  a  fluo-phosphate  of  beryllium  and  cal- 
cium. Some  doubt  was  thrown  upon  this  determination  by  analyses  by 
Winkler  {Jahrb.  Min.y  1884,  ii,  134),  on  both  the  Maine  mineral  and  that 
from  the  original  Saxon  locality.  The  analyses  of  Winkler,  however, 
were  made  upon  minute  quantities,  and  have  since  been  proved  by  Genth 
to  be  inaccurate  {Amer.  Phil.  /Soc,  October  17, 1884),  Genth's  results  con- 
firming those  of  Mackintosh  most  fully  and  establishing  the  identity  of 
the  two  minerals. 

Another  mineralogical  discovery  of  hardly  less  interest  is  that  of  the 
beautiful  new  borate  called  colemanite,  a  description  of  which  is  given 
among  the  new  species  beyond.  The  new  Colorado  minerals,  zunyite 
and  guitermanite,  are  also  mentioned  in  the  same  place. 

Dr.  Hillebrand  has  described  a  number  of  mineral  occurrences  which 
present  points  of  novelty.  One  paper  {Amer.  Journ.  Soi.^  xxvii,  349)  con- 
tains an  account  of  an  unusual  variety  of  nickeliferous  loUingite  occurring 
in  complex  twin  crystals,  from  Teocalli  Mountain,  on  Brush  Creek,  Gunni- 
son County,  Colorado;  of  a  variety  of  cosalite  containing  8.4 per  cent,  of 
silver  and  7.5  per  cent,  of  copper,  from  the  Comstock  mine  near  Parrott 
City,  La  Plata  County;  of  a  sulphide  of  bismuth,  silver  and  copper,  per- 
haps new,  from  the  Missouri  mine.  Hall's  Valley,  Park  County;  of  htlb- 
nerite,  from  the  Uncompahgre  district,  Ouray  County,  and  also  from 
Phillipsburg,  Montana. 

Another  paper  by  the  same  author  {Proc.  Colorado  8ci.  8o€.y  i,  112), 
contains  descriptions  of  a  number  of  rare  minerals,  the  majority  new  to 
America,  from  the  American  Eagle  mine,  Tintic  district,  IJtah.  These 
are  olivenite  in  fine  crystals,  also  in  the  brown  compact  fibrous  form 
called  wood  copper;  conichalcite  in  emerald- green  globular  forms,  with 
radiated  structure;  chenevixite,  in  olive-green  to  greenish-yellow,  com- 
pact masses  imbedded  in  the  ore;  also  jarosite  and  a  hydrous  calcium 
arsenate  in  fine,  silky,  white  needles.  He  also  describes  bindheimite  from 
Secret  Canon,  Nevada;  zinckenite  from  the  Brobdignag  mine.  Red 
Mountain,  San  Juan  County,  Colorado ;  and  the  rare  nickel  telluride 
melonite  from  Boulder  County,  Colorado.  Mr.  Bichard  Pearce  mentions 
(Jft.,  p.  Ill)  the  occurrence  of  native  bismuth  with  bismutitefrom  Cum- 
mins City,  North  Park,  Colorado.  The  same  volume  of  Proceedings  re- 
ferred to  also  contain^  a  list  of  the  important  minerals  of  Colorado,  with 
localities,  prepared  by  Mr.  Whitman  Cross. 

Prof.  W.  P.  Blake  has  described  the  occurrence  of  gigantic  crystals 
of  spodumene  at  the  Etta  tin  mine  in  Pennington  County,  Dakota.  One 
crystal  is  spoken  of  penetrating  massive  quartz  and  feldspar,  which  was 
36  feet  long  and  from  1  to  3  feet  in  thickness.    At  the  IngersoU  claipi| 
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in  the  same  region,  the  eame  writer  mentions  the  occurrence  {Am.  J.  8ci,^ 
xxvin,  341)  of  crystallized  masses  of  a  mineral  which  appeared  to  be  col- 
umbite.  One  mass  weighed  by  calculation  about  a  ton.  This  mineral  is 
probably  in  fact  tantalite,  for  an  analysis  of  a  similar  mineral  from  the 
same  locality  by  C.  A.  Schaefifer  proved  it  to  contain  79  per  cent,  tanta- 
lum x)entoxide;  moreover,  the  specific  gravity  was  7.72;  that  of  typical 
tantalite  ranging  from  7  to  8,  and  of  ordinary  columbite  from  5.4  to 
6.6.  Fine  crystals  of  vanadinite  are  described  by  F.  H.  Blake  (16., 
xxvin,  145),  from  the  Black  Prince  mine,  Pioneer  mining  district,  Pinal 
County,  Arizona.  They  vary  in  color  from  yellow  to  deep  red,  the  latter 
being  the  most  common ;  wulfenite  also  occurs  at  the  same  mine,  but  not 
in  very  perfect  crystals.  S.  B.  IS^ewberry  (16.,  xxviii,  122)  mentions  the 
discovery  of  nickel  ore  in  large  quantities  in  Cottonwood  Campus, 
Churchill  County,  !N'evada.  The  specimens  obtained  from  a  depth  of  80 
feet  were  pure  massive  niccolite;  these  from  depths  of  60  feet  and  45  feet 
showed  more  or  less  oxidation  and  hydration;  and  specimens  from  near 
the  surface  consisted  of  annabergite,  th^ydrated  arsenate  of  nickel. 

An  interesting  occurrence  in  IN'ew  Jersey  is  mentioned  by  Prof.  Geo. 
H.  Cook  in  his  annual  report  of  the  Geological  Survey,  that  of  grains 
of  metallic  iron  in  the  triassic  red  shales  near  !N^ew  Brunswick.  They 
were  brought  up  by  a  drill  used  to  bore  a  deep  well,  and  were  found  also 
in  the  surface  soil — the  correctness  of  the  observations  is  regarded  as 
being  above  doubt.  Prof.  H.  Carvill  Lewis  has  given  a  preliminary  ac- 
count of  an  interesting  mineral  occurring  in  tetragonal  crystals  in  calcite 
at  Wakefield,  Canada.  It  has  the  form  of  sarcolite,  but  a  microscopic 
examination  has  proved  it  ta  be  an  altered  mineral  pseudomorph,  after 
some  original  mineral,  which  has  not  yet  been  found  at  the  locality.  In 
occurrence  and  relations  it  is  suggestive  of  the  gehlenite  from  the  Tyrol. 
The  name  cdoocUmte  was  suggested  for  it,  in  allusion  to  the  absence  of 
cleavage,  before  its  pseudomorphous  character  was  established.  The 
same  author  describes  a  variety  of  dark-bluish  spinel,  also  from  Wake- 
field; it  is  remarkable  for  having  an  approximately  cubic  form,  the 
planes,  however,  being  much  rounded.  Barite  crystals  from  DeKalb, 
Saint  Lawrence  County,  New  York,  have  been  described  by  Dr.  G^o. 
H.  Williams.  From  Topsham,  Me.,  Prof.  F.  C.  Eobinson  has  obtained 
crystals  of  allanite  {Amer.  Jour.  8ci.^  xxvn,  412),  which  he  has  subjected 
to  chemical  analysis.  Additional  points  of  interest  are  the  occurrence 
of  kaolinite  in  microscopic  crystals,  showing  pyramidal  planes,  at  the 
National  Belle  mine  at  Bed  Mountain,  Ouray  County,  Colorado,  as  noted 
by  E.  C.  Hills  (Ift.,  xxvn,  472);  also  the  occurrence  of  leucite  in  lava  in 
the  vicinity  of  the  volcano,  Cerro  de  las  Virgines,  in  Lower  California. 

NEW  MINEBALS. 

Aimajibritey  AimatoUte. — See  Hemafibrite,  Hematolite,  below. 
Alldictite. — This  is  one  of  a  group  of  manganese  arsenates  recently 
discovered  in  Nordmark,  Sweden.    This  group  includes  allaktite,  dia* 
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delphite  (or  aimatolite=hematolite),  hemaflbrite  (dmafibrite),  synadel- 
phite.  From  this  locality  comes,  too,  matiganostibilte,  a  related  mineral 
containing  also  antimony,  and  xanthoarsenite  is  still  another  manga- 
nese arsenate  (and  antimonate)  fr6m  a  different  Swedish  locality.  As 
announced  by  A.  Sjogren,  allakite  occurs  in  small  crystals,  rarely  4 
by  2""  in  length  and  breadth,  tabular  parallel  to  the  ortliopinacoid. 
They  occur  in  cavities  and  druses,  in  a  manganese  calcite,  together  with 
fluorite,  pyrochroite,  chrysolite,  &c.  The  crystals,  which  are  fully  de- 
scribed by  H.  Sjogren,  are  monoclinic  in  form  and  closely  I'elated  to 
pharmacolite  and  vivianite.  They  are  quite  complex,  showing  some  fif- 
teen different  planes,  half  of  them  in  the  prismatic  zone ;  the  optic  axes 
lie  in  the  plane  of  symmetry.  The  hardness  is  4  to  5,  the  specific  gravity 
3.83  to  3.85.  The  crystals  are  strongly  pleochroic,  with  blood-red,  yel- 
low, and  bluish-green  as  the  axial  colors.  The  luster  is  vitreous,  trans- 
parent to  translucent ;  the  fracture  is  splintery.  An  analysis  leads  to  the 
formula  MnaAsjOs  +  4  H2Mn02.  {Oeol  For.  FOrh.,  Stockholm^  vn,  109, 
220, 407.)  • 

Brbggerite. — This  name  has  been  given  by  Blomstrand  in  honor  of  the 
Norwegian  mineralogist,  W:  0.  Brogger,  to  a  uranium  mineral,  near  ' 
cleveite  in  composition — cleveite,  it  will  be  remembered,  is  closely  allied 
to  uraninite  or  pitch-blende.  The  specimen  examined  by  Blomstrand  was 
from  the  neighborhood  of  Moss,  Norway.  It  formed  part  of  an  octahe- 
dral crystal ;  the  mineral,  consequently,  like  the  others  named,  is  to  be 
referred  to  the  isometric  system.  The  hardness  was  6  to  6,  the  specific 
gravity  8.73,  and  the  color  iron  black.  An  analysis  showed  it  to  con- 
sist of  about  80  per  cent,  of  the  oxide  of  uranium,  with  8J  per  cent,  at 
lead  oxide,  5^  per  cent,  of  thorina,  and  small  quantities  of  other  ele- 
ments, including  the  cerium  yttrium  metals.  The  author  accompanies 
his  description  of  this  mineral  with  an  extended  discussion  of  the  vari- 
ous minerals  containing  uranium.  {Qeol.  Fbr,  Fdrhandly  Stockholm^  vir, 
59.) 

Colemanite. — ^This  is  a  new  mineral  of  rare  beauty  and  perfection  of 
form.  It  was  first  described  by  J.  T.  Evans,  and  named  by  him  after 
William  T.  Coleman,  of  San  Francisco.  Later  the  crystalline  form  has 
been  exhaustively  studied  by  Jackson,  and  other  contributions  have 
been  made  by  mineralogists  abroad.  As  shown  by  the  analyses  of 
Evans,  it  is  a  hydrous  borate  of  calcium,  having  the  formula  2  OaO, 
3B2O3  +  5  H2O,  and  very  closely  related  to  (if  not  identical  with)  the 
priceite  from  Oregon  and  pandermite  from  the  Black  Sea.  It  occurs  in 
splendent  crystals,  sometimes  attaining  a  size  of  30"",  lining  cavities  in 
the  massive  mineral.  They  belong  to  the  monoclinic  system,  and  have 
perfect  clinodiagonal  cleavage.  In  habit  the  crystals  are  near  datolite, 
and  a  hasty  examination  of  them  might  lead  to  their  being  referred  to 
that  species.  The  crystals  are  very  highly  modified,  about  forty  differ- 
ent forms  having  been  observed,  half  of  them  on  a  single  crystal.  The 
hardness  is  about  4  and  the  specific  gravity  2.43.    The  crystals*  vary 
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from  white  to  clear  and  colorless ;  the  massive  mineral  is  white.  The 
locality  of  this  beautiful  borate  is  in  Southern  California,  in  the  Calico 
district,  San  Bernardino  County,  and  Death  Valley,  Inyo  County. 
{California  Acad,^  Bulletius  'Nos.  1  and  2.) 

Diadelphite. — This  name  was  given  by  H.  Sjogren  to  a  manganese 
arsenate  from  the  Moss  mines  in  Nordmark,  Sweden,  and  simultane- 
ously the  same  mineral  was  announced  by  Igelstrom  under  the  name 
aimatolite  (properly  hematolite).  In  its  method  of  occurrence  it  is  like 
allaktite  described  above.  The  crystals  are  small,  from  a  fraction  of  a 
millimeter  to  2™"".  In  form  they  belong  to  the  rhombohedral  division  of 
the  hexagonal  system,  but  optically  they  show  anomalies,  and  Ber- 
trand  calls  them  pseudo- hexagonal.  The  color  is  brownish-red  to  gar- 
net-red, the  streak  light  chocolate  brown.  The  crystals  become  super- 
ficially oxidized  easily,  and  then  turn  black  and  opaque.  The  hardness 
is  3.5.  The  name  refers  to  the  close  relation  the  mineral  bears  to  syn- 
adelphite  and  the  other  manganese  arsenates  from  Nordmark.  (Geol. 
Fiir,  Fork.,  StocJcholm,  vii,  210,  233,  369,  407 ;  Bull.  Soe.  Min,  France, 
VII,  121, 124.) 

Goyazite. — A  new  hydrous  phosphate  of  aluminum  and  calcium,  de- 
scribed by  Damour,  from  the  diamond-bearing  gravels  of  the  province 
of  Minas  Geraes,  Brazil.  It  occurs  in  small  rounded  grains  of  a  yellowish- 
white  color,  showing  one  cleavage,  normal  to  which  the  black  cross  of  a 
uniaxial  crystal  can  be  observed  in  the  polariscope.  The  hardness  is  5, 
the  specific  gravity  3.26.  The  name  refers  to  the  province  where  the 
principal  diamond  deposits  occur.     (Bull.  Soc.  Min,y  vii,  204.) 

Guitermanite. — A  name  given  by  W.  F.  Hillebrand,  after  Mr.  Frank- 
Hn  Guiterman,  to  a  new  metallic  sulphide  from  the  Zuni  mine,  near 
Silverton,  San  Juan  County,  Colorado.  It  occurs  intimately  mixed  with 
zunyjte  (see  belew).  When  in  the  fresh  state  it  has  a  bluish-gray  color 
and  slight  metallic  luster.  The  hardness  is  about  3,  the  specific  gravity 
5.94,  The  formula  deduced,  after  deducting  the  impurities  present  in 
the  material  analyzed,  is  10  PbS,  3  AS2S3. 

Hemafibrite  {or  Hcemafibrite). — Another  of  the  new  manganese  arse- 
nates from  Koidmark,  Sweden,  described  by  Igelstrom,  and  named  in 
allusion  to  its  color.  It  occurs  in  globular  forms,  with  fibrous  struct- 
we,  mixed  with  magnetite  and  serpentine.  According  to  Bertrand  the 
mineral  is  orthorhombic,  with  the  acute  positive  bisectrix  parallel  to  the 
prismatic  edge,  and  an  optic  axial  angle  of  70o.  •  The  color  is  blood-red, 
to  which  the  name  given  refers.  Its  composition  is  near  that  of  allak- 
tite, but  it  contains  more  water.  ( Geol.  For,  Fdrh.,  Stockholm^  21 0, 407 ; 
Bull  Soc.  Min.  France,  Vii,  121,  124.) 

Hematolite  {or  Hasmalolite). — The  proper  form  of  the  name  aimato- 
lite, given  by  Igelstrom  to  the  mineral  also  called  diadelphite  (which 
see)  by  H.  Sjogren.    Beferences  as  for  hemafibrite  above. 

Hillangsite. — Described  by  Igelstrom  as  a  new  mineral,  but  probably 
only  a  variety  of  amphibole.    It  is  said  to  resemble  the  anthophyllite 
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from  Texas,  Pa.  It  is  properly  colorless  and  transparent,  but  some 
times  has  a  black  metallic  color  from  included  microscopic  crystals  0* 
magnetite.  The  luster  is  silky.  The  hardness  is  6.  It  is  diflficultly 
fusible  to  a  black  magnetic  slag.  An  analysis  makes  it  a  bisilicate  of 
iron  and  manganese,  with  a  little  magnesium ^nd  calcium.  The  locality 
is  the  iron  mine  of  Hillang,  Ludvika  parish,  Sweden ;  it  occurs  with 
garnet,  magnetite,  and  igelstromite.    {Bull  80c.  Min.y  vii,232.) 

Koninckite, — Described  by  Ces^ro  as  a  new  hydrated  phosphate  of  iron, 
corresponding  to  the  formula  Fe2P208  +  6  H2O.  It  occurs  in  small 
globular  or  semi-globular  forms,  consisting  of  radiating  needles,  which 
are  translucent  and  almost  colorless,  and  are  to  be  reteixed  to  the  mono- 
clinic  system.  It  has  a  vitreous  luster,  a  hardness  of  3.5,  and  a  specific 
gravity  of  2.3.  It  fuses  readily  to  a  black  bead.  Koninckite  is  found 
with  the  fluo-phosphate  of  iron,  richellite,  recently  described  by  the 
same  author  at  Vis6,  Belgium.  It  is  named  after  Prof.  De  Koninck,  of 
Lifege.    (Ann.  80c.  Oeol.  Belg.^  xi,  247.)  • 

Mangcmostibiite.StWl  another  new  mineral  from  IN'ordmark,  Sweden. 
According  to  Igelstrom,  it  occurs  in  black  grains,  probably  to  be  re- 
ferred to  the  orthorhombic  system.  These  are  found  in  crystalline  lime- 
stone with  other  manganiferous  minerals,  as  hausmannite,  pyrochroite, 
allaktite.  An  analysis  leads  to  the  formula  5  MnO  (Sb,  As)2  O5,  with 
the  antimony  predominating.  The  name  refers  to  its  composition  as 
containing  both  manganese  and  antimony  (stibium).  (OeoL  FOr.Farh.j 
Stockholm,  vn,  210 ;  Bull  Soe.  Min.  France^  vii,  120.) 

Polylithionite. — A  variety  of  lithia  mica  described  by  Lorenzen  as 
occurring  at  Kangerdluarsuk, Greenland,  with  rinkite  (see  below),  arved- 
sonite,  aegirite,  eudialyte,  &c.  It  is  found  in  pale  green  to  white  six- 
sided  tabular  crystals.  These  are  divided,  after  the  manner  of  zinn- 
waldite,  into  six  sectors,  with  striations  diverging  from  the  center;  the 
optical  characters  are  also  very  near  those  of  zinnwaldite.  In  composi- 
tion it  shows  a  higher  percentage  of  silica  and  lithia,  less  alumina,  and* 
almost  no  iron.  The  name  has  reference  to  the  large  amount  of  lithium. 
(Zeitsch.  Kryst,  ix,  251.) 

Rinkite. — Associated  with  the  lithia  mica  just  described,  and  with  the 
other  minerals  named,  is  a  mineral  to  which  Lorenzen  has  given  the 
name  rinkite,  after  Dr.  Rink.  It  occurs  in  monoclinic  crystals,  tabular 
in  habit,  parallel  to  the  orthopinacoid.  The  color  of  the  fresh  mineral  is 
yellowish-brown,  but  the  crystals  are  often  slightly  altered  on  the  sur- 
face, and  these  straw-yellow.  The  luster  is  vitreous  to  greasy.  The  hard- 
ness is  5,  the  specific  gravity  3.46.  An  analysis  shows  it  to  be  a  titano- 
silicate  of  the  cerium  metals  and  calcium  with  sodium  fluoride.    (Ibid.) 

Salmite. — This  is  a  manganesian  variety  of  chloritoid  from  yielsalm, 
Belgium,  described  by  Eug.  Prost.  It  occurs  in  irregular  masses  with 
coarse  saccharoidal  structure  and  grayish  color.  The  hardness  is  5  to 
6,  and  the  specific  gravity  3.38 ;  this  determination,  however,  is  a  little 
low,  in  consequence  of  admixed  quartz.    An  analysis  shows  the  pies- 
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euce  of  7  per  cent,  manganese  protoxide,  which  ift  the  only  distinguish- 
ing feature  of  the  variety.    {Oeol  Soc.  Belg.^  1884.) 

Synade^phite. — A  new^  arsenate  of  manganese  from  Nordmark,  Swe 
den,  described  by  H.  Sjogren.  It  occurs  sometimes  with  scheelite,  some- 
times in  cavities  in  the  porous  calcium  carbonate.  The  crystals  belong 
to  the  monoclinic  system,  and  are  very  near  liroconite  in  anglej  also 
not  far  off  from  lazulite.  The  color  is  blackish-brown  to  black,  being 
considerably  darker  than  that  of  the  other  manganese  arsenates  de- 
scribed from  the  same  locality;  it  is  translucent  to  nearly  opaque.  The 
luster  is  vitreous  on  the  fracture,  submetallic  on  crystalline  faces.  The 
hardness  is  4.5,  the  specific  gravity  3.46  to  3.50.  The  composition  is 
stated  to  be  that  of  a  hydrated  arsenate  of  manganese,  with  also  alumina 
and  iron,  being  near  that  of  diadelphite,  from  which,  however,  it  differs 
in  containing  less  water.  The  crystalline  forms  of  the  two  species  are 
also  distinct.  The  name  has  reference  to  the  close  relation  to  diadel- 
phite and  the  other  allied  species  from  the  locality.  {Oeol.  For,  Fork., 
Stockholm,  vii,  235,  382, 407.) 

Utahite. — A  mineral  from  the  Eureka  Hill  mine,  in  the  Tintic  district, 
Utah,  described  by  Arzruni.  It  occurs  in  fine  scales  forming  an  aggre- 
gate with  silky  luster  as  a  coating  on  quartz.  Under  the  microscope 
the  scales  are  found  to  be  hexagonal  plates  with  rhombohedral  planes  on 
the  edges.  ISTotwithstanding  the  minuteness  of  the  crystals  it  was  found 
possible  to  measure  them,  and  so  to  determine  the  length  of  the  vertical 
axis,  namely,  c  =  1.1389.  The  mineral  has  been  analyzed  by  M.  Damour 
and  shown  to  correspond  with  the  formula  3  Fe203,  3  SO3-I-4  H2O ;  it  is 
consequently  a  basic  sulphate.of  iron  sesquioxide.  (Zeitsch,  Eryst,  ix, 
558;  or  Bull.  Soe.  Min.  France,  yii,  126, 128.) 

Xanthoarsenite. — Described  by  Igelstrom  as  a  new  arsenate  of  man- 
ganese from  the  Sjo  mines  in  the  parish  of  Grythyttan,  Sweden.  It 
occurs  in  sulphur-yellow  masses,  resembling  the  yellow  compact  garnet 
found  with  .rhodonite  at  the  LSngban  mines.  It  is  associated  with  haus- 
mannite,  magnetite,  and  hematite,  l^o  crystals  were  found,  but  Ber- 
trand  has  shown  that  it  is  optically  biaxial;  whether  it  belongs  to  the 
orthorhombic,  monoclinic,  or  triclinic  system  could  not  be  decided.  An 
analysis  showed  it  to  be  a  hydrous  arsenate  of  manganese  chiefly,  with 
also  a  little  antimony  replacing  the  arsenic,  and  small  quantities  of  iron, 
magnesium,  and  calcium  replacing  the  manganese.  It  is  very  near  the 
chondroarsenite  of  the  same  author,  only  differing  in  containing  a  little 
more  water,  and  having  a  more  decidedly  yellow  color;  it  is  also  related 
to  the  manganese  arsenates  from  Nordmark  described  above.  (Bull.  Soc, 
Min.j  VII,  237.)  * 

Zunyite. — A  remarkable  new  mineral  described  by  Hillebrand  from 
the  Zuni  mine  on  Anvil  Mountain,  near  Silverton,  San  Juan  County, 
Colorado.  It  occurs  intimately  intermingled  with  the  sulphide  of  ar- 
senic and  lead,  guitermanite  (see  above),  from  which  it  was  separated 
for  examiuution  by  removing  the  sulpnide  by  nitric  acid,   /^he  crystals 
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thus  obtained  \vere  found  to  be  tetraliedral  in  habit,  with  also  the 
planes  of  the  minus  tetrahedron,  cube,  and  perhaps  the  dodecahedron ; 
there  is  cleavage  parallel  to  the  faces  of  both  tetrahdrons.  The  crystals 
are  clear  and  transparent,  except  as  rendered- black  and  opaque  by  in- 
clusions of  black  grains  of  titanic  oxide.  The  luster  is  vitreous.  The 
Hardness  is  about  7,  and  the  specific  gravity  2.875.  Severail. careful 
analyses  were  made  which  hx  in  general  the  composition  of  the  mineral, 
but  without  entirely  establishing  its  exact  formula.  It  is  shown  to  be 
a  silicate  of  aluminum,  very  low  in  silica,  with  nearly  11  per  cent  of 
water  assumed  to  be  basic,  as  it  does  not  go  off  at  270^0.,  also  6.6  per 
cent,  fluorine  and  3  per  cent,  chlorine.  The  mineral  is  then  as  remark- 
able in  composition  as  in  crys  talline  form,  and  deserves  further  study. 
(Proc.  Colorado  Scientifie  Soc,  vol.  i,  124.) 

NECROLOGY  OF  MINERALOGISTS,  1884. 

Friedrich  Klooke. — Born  May  28, 1847,  in  Breslau ;  died  June  17, 
1884.  He  was  assistant  in  mineralogy  at  Heidelberg  in  1868-'70 ;  in 
1879  he  became  " ausserordentlicher  Professor"  at  Freiburg,  in  Breis- 
gau;  in  1881  he  became  "  ordentlicher  Professor'' of  mineralogy  and 
petrography  at  Marburg.  The  list  of  his  scientific  papers  includes  17 
articles,  many  of  them  devoted  to  physical  mineralogy ;  his  most  im- 
portant contributions  are  those  upon  the  cause  of  '^  optical  anomalies"  of 
crystals  as  due  to  secondary  causes.    (See  the  Eeports  for  1882, 1883.) 

Johannes  Lorenzen. — Born  November  23, 1855,  in  Sonder- JyUand ; 
died  May  5, 1884,  when  on  his  way  from  Copenhagen  to  Greenland.  He 
was  curator  of  the  Mineralogical  Museum  at  Copenhagen,  and  the  author 
of  a  number  of  important  mineralogical  papers.  Among  his  contribu- 
tions may  be  mentioned  his  memoirs  on  the  metallic  iron  of  Greenland, 
and  the  minerals  occurring  in  the  sodalite-synite  of  the  Tunngdliarfik 
and  Kangerdluarsuk  fiords  of  Southern  Greenland. 

QuiNTiNO  Sella. — Born  at  Mosso,  in  Piedmont,  July  17, 1827 ;  died 
March  14, 1884.  He  was  a  mathematician  and  mineralogist  of  the  high- 
est rank,  and  at  the  same  time  one  of  the  foremost  statesmen  of  United 
Italy.  In  the  last  capacity  he  served  in  fieveral  distinguished  positions, 
being  for  many  years  minister  of  finance.  His  scientific  contributions 
were  chiefly  in  crystallography  ;  he  also  took  an  active  part  in  the  ar- 
rangements with  reference  to  the  geological  survey  of  Italy.  Ho  was 
president  of  the  B.  Accademia  dei  Lincei. 

BIBLIOGRAPHY  OF  MINERALOGY;  1884. 
I. — Mineralogical  works, 

Baubrman,  HujkRY.    Text-book  of  descriptive  mineralogy.    399  pp.    12mo.    Lon* 

don,  1884. 
Baumhauer,  H.    Kai<.e8LehrbnchderMineralogie.    190  pp.    8vo.    Freiborg,  Baden. 
Bourgeois,  L.    Rep  rod  action  artificieUe  des  min^raux.    288  pp.    8vo.    Paris,  1884. 

(Encyclopedic  Chimiqne.) 
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Brjszina,  a.  Erystallographische  Untersnchangen  an  homologen  and  isomeren  Beihen.  • 

Eine  von  der  kais.  Akademie  der  Wissenschafben  in  Wien  mit  dem  Freiberm 

von  Baamgartner*8ohen  Preise  gekronte,  durch  einen  metkodologischen  Theil 

vermehrte  Sckrift.    1.  Theil.    Methoden.    359  pp.    8vo.    Vienna,  1884. 
Fletcher,  L.    A  guide  to  the  xoineral  gallery  of  the  British  Museum  (Naturstl  His- 
tory) ;  with  an  introduction  on  the  study  of  minerals.    120  pp.    8vo.    London, 

1884. 
Hanks,  H.  G.    Third  Annual  Keport  of  the  State  Mineralogist  of  California  for  the 

year  ending  June  1,  1883.    Ill  pp.    8vo.    Sacramento,  1883. 

=-  Fourth  Annual  Report.    410  pp.    8vo.    Sacramento,  1884. 

HussAK,  E.    Anleitung  zum  Bestimmen  der  gesteinbildenden  Mineralien. 

EoBELL,  F.  YON.    Tafeln  zur  Bestimmung  der  Mineralien,  etc.    12.  neu  bearbeitete 

und  vermehrte  Auflage  von  K.  Oebbecke.    Munich,  1884. 
EoKSCHAROW,  N.  YON.    Materialien  zur  Mineralogie  Russlands.    Vol.  ix,  pp.  1-80. 

St.  Petersburg,  1884. 
Landero,  Carlos  F.  de.    Informe  sobre  las  especies  mlnerales  desEstado  de  JaUsco. 

41  pp.    8vo.    Guadalajara,  1884. 
Mallard,  E.    Traits  de  Cristallographie  gdom^trique  et  physique.    Tome  second. 

Cristallographie  physique,  avec  184  figures  et  8  planches  tiroes  en  couleur.    599 

pp.    8vo.    Paris,  1884.     (Tome  premier,  1879.) 
Meunier,  Stanislas.    M^t^orites.    532  pp.    8  vo.    Paris,  1884.   Encyclop^die  chim- 

ique.    Tome  ii.    M^talloides.     Appeodice,  2^^  cahier. 
Phillips,  J.  Arthur.    A  treatise  on  ore  deposits.   652  pp.    8vo.   London,  1884. 
Smith,  J.  Lawrence.    Original  researches  in  mineralogy  and  chemistry,  edited  by 

J.  B.  Marvin.    630  pp.    8  vo.     Louisville,  Ky. 
TscHERMAK.    Die  mikroskopische  Beschaffenheit  der  Meteoriten  erlautert  durch 

photographische  Abbildungen.    Die  Au&iahmen  von  J.  Grimm  in  Offenburg. 

Lief.  2. 
Weisbach,  a.    Synopsis  mineralogica.    Systematische  Uebersicht  des  Mineralreiches. 

87pp.    8vo.    1884. 

II. — Mineralogioal  memoira,* 

Barus,  Carl.    On  the  thermal  effect  of  the  action  of  aqueous  vapor  on  feldspathio 

rocks  (kaoliuization).    School  of  Mines  Quaterly,  November,  1884. 
Becke,  F.    Aetzversuche  am  Bleiglanz.    Min.  Petr.  Mitth.,  vi,  237. 
Blomstrand,  C.  W.    Cm  ett  uraumineral  fr&n  trakten  af  Moss  samt  om  de  nativa 

uranatema  i  allmanhet.    Geol.  For..  Forh.  Stockholm,  vn,  59. 
Cross,  W.    A  list  of  specially  noteworthy  minerals  in  Colorado.    Proc.  Colorado  Sou 

Soc,  I,  134-144. 
DBS  Cloizbaux.     Oligoclases  et  and^sine.    Bull.  Soc.  Min.  France,  vii,  249^36. 
DoELTER,  C.     Zur  Synthese  des  Pyroxens.    Jahrb.  Min.,  1884,  ii,  p.  51. 

Zur  Synthese  des  Nephelins.    Zeitsch.  Kryst.,  ix,  321. 

DoELTER  and  Hussak.    Ueber  die  Einwirkung  geschmolzener  Magmen  auf  verschie- 

dene  Mineralien.    Jahrb.  Min.,  1884,  i,  18. 

Synthetische  Studien.    i6.,  p.  158. 

DuFET,  H.    Influence  de  la  temperature  sur  les  indices  de  refraction  du  quartz. 

Bull.  Soc.  Min,  France,  vn,  182. 
F6RSTNER,  H.    Ueber  kUnstliche  physikalische  Yeranderungen  der  Feldspai)he  yon 

Pantelleria.    Zeitsch.  Kryst.,  ix,  333. 
QRt^NHUT,  L.    Beitrage  zur  krystallographisohen  Eenntniss  des  Andalusites  und  des 

Topazes.    Zeitsch.  Kryst.,  ix,  113. 

•  In  this  list  ar^  given  the  full  titles  of  the  more  important  mineralogical  memoirs 
of  the  past  year,  especially  those  of  a  general  and  theoretical  character.  Many  others 
are  referred  to  in  the  preceding  pages. 
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Kalkowsky,  £.    Ueber  die  PolarisationsverlilUtuisse  von  senkiecht   gegen  einer 

optische  Axe  gesclinittenen  zweiaxigen  Krystallplatten.    Zeitsoh.  Kryst.,  ix,  486. 
Ketteleb,  E.'   Zur  Dispersiozi  des  Quarz.    Wied.  Ann.,  xxi,  438. 
Klein,  C.    Optische  Stndien  am  Lencit.    Naohr.  k.  Ges.  Wiss.,  Gottingen,  pp.  421- 

472. 

Beitrage  znr  Kenntniss  des  Boracit.    Jahrb.  Min.,  1884,  i,  235. 

Klein,  W.    Beitrage  zar  Kenntniss  der  optischen  Aendemngen  in  Ejystallen  nnter 

dem  Einflnsse  der  Erwarmnng.    Zeitscli.  Kryst.,  ix,  38. 
Kloos,  J.  H.    Beobachtungen  an  Orthoklas  nnd  Mikroklin.    Jahrb.  Min.,  1884,  n,  87. 
KoLENKO,  B.  VON.    Die  Pyroelektricitat  des  Qaarzes  in  Bezng  anf  sein  krystallo- 

graphisches  System.    Zeitsoh.  Kryst.,  ix,  1. 
Kroustchoff,  K.  de.    Snr  I'analyse  spectrale  appliqo^e  aux  etudes  micromin^alo> 

giqaes.    Bull.  Soc.  Min.  France,  vn,  243. 
LoMMEL,  E.    Die  Flaorescenz  des  Kalkspaths.    Wied.  Ann.,  xxi,  422. 
Lorenzen,  J.    Untersachungen  einiger  Mineralien  aus  Kangerdlnarsnk.     Zeitsch, 

Kryst.,  IX,  243. 

A  chemical  examination  of  Greenland  telluric  iron.    Min.  Mag.,  vi,  14. 

Mack,  K.    Ueber  das  pyroelectrische  Yerhalten  des  Boracits.    Wied.  Ann.,  xxi,  410. 
Mallarp,  E.    Sur  Pisomorphisme  des  chlorates  et  des  azotates,  et  sur  la  qoasi-iden- 

tit^  vraisemblable  de  Tarrangement  mol^culaire  dans  toutes  les  substances  oris- 

tallis^es.    Bull.  Soc.  Min.  France,  vn,  349-401. 
Mallard,  E.,  and  Le  Chatelier.    Sur  la  variation  avec  la  pression  de  la  tempera- 
ture k  laquelle  se  produit  la  transformation  de  Tlodnre  d'argent.     Boll.  Soc. 

Min.  France,  vii,  478. 
Mann,  P.    Untersuchungen  ilber  die  chemische  Zusammensetzung  einiger  Augite  aus 

Phonolithen  und^  verwandten  Gesteinen.    Jahrb.  Min.,  1884,  n,  172. 
Merian,  a.    Studien  an  gesteinsbildenden  Fyroxenen.    Jahrb.  Min.,  Beilage-Bd., 

Ill,  252. 
MiCHEL-LlbvY,  A.'    Note  sur  la  birefringence  de  quelques  min^raux ;  application  h 

retude  des  roches  en  plaques  minces.    Bull.  Soc.  Min.  France,  vn,  43. 
MiERS,  H.  A.    The  crystallography  of  boumonite.    Min.  Mag.,  vi,  59;  Meneghinite- 

ib.,  V,  325. 
MiNNEGERODE,  B.    Ueber  die  Symmetrie-Verhaltnisse  und  die  Elasticitat  der  Krys- 

talle.    Nachr.  k.  Ges.  Wiss.,  Gottingen,  pp.  374-384;  pp.  488-492. 
Mt^GGE,  O.    Beitrage  zur  Kenntniss  der  CohasionsverhlUltnisse  einiger  Mineralien. 

Jahrb.  Min.,  1884,  l,  50. 

Ueber  Schlagfiguren  und  klinstliche  Zwillingsbildung  am  Leadhillit,  nnd 

die  Dimorphie  dieser  Substanz.     /&.,  p.  63. 

Bemerkungen  uber  die  Zwillingsbildung  einiger  Mineralien.    75. ,  p.  216. 


Rammelsberg,  C.  F.  Ueber  isomorphe,  chemi8ch.nicht  analoge  Mineralien.  Jahrb. 
Min.,  1884,  n,  p.  67. 

Ueber  den  Boronatrocalcite  und  die  natttrlichen  Borate  ttberhaupt.    /&.,  p. 

158. 

RiNNE,  F.     Beitrage   zur   Kenntniss  des  Krystallsystems  des  Zinkoxyds.     Jahrb. 

Min.,  1884,  n,  164. 
SCHRAUF,  A.    Yergleichend-morphologische  Studien  Uber  die  axiale  Lagerung  der 

Atome  in  Krystallen.    Zeitsch.  Kryst.,  ix,  265. 

Ueber  die  Trimorphie  und  die  Ausdehnungs-Coefficienten  von  Titandioxid. 

J&.,  p.  433. 

Schuster,  Max.  Studien  fiber  die  Flachenbeschaffenheit  und  Baaweise  der  Dan- 
buritkrystalle  vom  Scopi  in  Graubiindten.    Min.  Petr.  Mitth.,  vi,  301. 

Sjogren,  A.  Mineralogiska  Notiser,  vn.  Geol.  For.  Forh.,  Stockholm,  vn,  109; 
vni,  t6.,  p.  177. 

Sjogren,  Hj.  Kristallografiska  Studier,  vn.  Geol.  F5r.  Forh.,  Stookbolm,  vu, 
124 ;  VIII,  ih.j  p.  220 ;  ix-xi,  ih.,  p.  369. 
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Sjogren,  Hj.    Dm  maDganarseniatemas  fr&n  Nordmarken  forekomstsatt  och  par- 
agenesis.    tb,f  p.  407. 
Smith,  Eugenb  A.    List  of  the  Ores  and  Minerals  of  Industrial  Importance  oocnrring 

in  Alabama.    Montgomery,  Ala.,  1884. 
Stebnstbup,  E.  J.  y.    On  the  existence  of  nickel-iron  with  WidmannstStten  figures 

in  the  basalt  of  North  Greenland.    Min.  Mag.,  vi,  1. 
Thoulbt,  J.    Mesnre  du  coefficient  de  dilatation  cnbiqne  des  min^ranx.    BnU.  Soa 

iiin.  France,  vn,  151. 
Traubb,  H.    Ueber  den  Nephrit  von  Jordansmilhl  in  Schlesien.    Jahrb.  Min.,  BelL 

Bd.,  in,  412. 
YoiOT,  W.    Znr  Theorie  der  Absorption  des  Lichtes  in  Krystallen.    Nachr.  k.  Ges. 

Wiss.  Gottingen,  pp.  137  and  pp.  337-363.    Wied.  Ann.,  xxin,  577. 
Wbbsey,  M.    Ueber  die  Ein-'  nnd  Mehrdentigkeit  der  Fondamental-Bogen-Complexe 

f&r  die  Elemente  monoldinischer  Erystall-Gattnngen,   Sitzber.    k.  Prenss.  Akad. 

Wiss.,  Berlin,  April  17, 1884. 

S.  Mis.  33 36 
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/L  REVIEW  OF  THE  PE0GEES8  OF   NOBTH  AMEEIOAN  DT- 
VERTEBRATE  PALEONTOLOGY  FOR  1884. 


By  John  Belknap  Maboou. 


Li  this  work  I  have  endeavored  to  collect  the  titles  of  all  of  the  works 
on  North  American  invertebrate  palsBontology  published  daring  the 
past  year.  An  attempt  has  been  made  to  give  a  brief  idea  of  the  con- 
tents of  each  work,  the  new  genera  and  species  described,  and  the  general 
conclusions  of  the  authors.  The  alphabetical  arrangement  by  authors 
seemed,  after  a  good  deal  of  thought,  the  best  method  of  arrangement 
and  has  consequently  been  adopted.  The  explanatory  notices  are  placed 
after  each  title.  /The  work  I  hope  will  prove  useful,  and  I  will  be  glad 
if  those  who  notice  them  will  call  my  attention  to  any  omissions. 

Ami,  H.  M. — ^Notes  on  Triarthua  spinosus  Billings.    (Trans.  Ottawa 

Field  Naturalists'  Club,  No.  4.    Ottawa,  1883.) 

Interesting  notes  on  this  Trilobite  with  two  figures,  one  a  copy  of 
Billings's,  the  other  original,  with  some  of  the  furrows  and  grooves  on 
the  occipital  segment  imperfectly  figured. 

Beecheb,  C.  E. — OeratiocaridcB  from  the  Chemung  and  Waverly  Groups 
at  Warren,  Pa.  (Rep.  of  progress,  P.  P.  P.,  2d  Geol.  Surv.  Penna., 
pp.  1-22,  pis.  i  and  ii,  Harrisburg,  1884.) 

A  very  interesting  paper  on  a  group  of  which  but  little  is  known. 
Gives  descriptions  of  two  new  genera,  Elymocaris  and  TropidocariSj  Eh 
siliqua  n.  sp.  and  T.  hicarinata^  T.  interrupta,  T.  altemata  n.  sp.,  and 
also  a  new  species  of  EchinocariSy  E.  aocialis  n.  sp.  He  also  redescribes 
and  gives  good  figures  of  E.  punctata  Hall.  The  figures  and  descrip- 
tions are  excellent;  a  short  bibliography  of  the  subject  is  also  given. 

Billings,  W.  R.^Notes  on,  and  description  of,  some  fossils  from  the 
Trenton  Limestone.  (Trans.  Ottawa  Field  Naturalists'  Club,  No.  4. 
Ottawa,  1883.) 

Describes  a  new  species,  Heteroerinus  beUevillensiSy  with  good  figures. 
Gives  a  good  illustration  showing  the  arms  of  Dendroerinus  jewettii 
BUlings,  1859;  he  estimates  their  number  at  least  at  forty.    Describes 
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a  nefV  variety  of  AmygddlocyaUtes  florealis  as  var.  UbvU.  The  illustra- 
tions are  good.  He  records  the  existence  in  tlje  Trenton  limestone  at 
Brigham's  Lake,  Hull,  of  locrinus  suhcrassusj  Olyptocrinus  decadactylus, 
and  OL  parvus. 

Chapman,  E.  J. — A  Glassification  of  Orinoids.  (Trans.  Eoyal  Soc.  Can- 
ada, vol.  I,  section  iv,  1882,  pp.  lia-116.  Montreal,  1883.)  [Ap- 
peared  1884.] 

This  classification  is  based  on  the  presence  or  absence  of  a  canalica- 
lated  structure  in  the  calyx  and  arm-plates.  The  author  makes  three 
divisions  with  a  subdivision  in  the  first  and  second  divisions.  In  the 
.first  division  the  plates  (apart  from  the  stem  segments)  are  without  in- 
ternal canals;  in  the  second  the  arm-plates  are  perforated  internally; 
and  in  the  third  a  system  of  canals  radiates  from  the  base  of  the  calyx 
to  the  extremities  of  the  arms.  The  following  is  a  summary  of  the  clas- 
sification : 

I.  EmeduUata: 

1.  Amplicincta: 

1.  Proclinata  {e,  g.  Cheirocrlnus). 

2.  Attenuata  (e.  g,  Pisocrinus;  Hybocrinus). 

3.  Spatiosa  {e.  g.  Platycrinus). 

4.  Pinnigera  (e.  g.  Poteriocrinus). 

5.  Disjuncta  {e.  g.  Marsupites). 

2.  Multicincta: 

1.  Squamosa  {e.  g.  Ichthyocrinus). 

2.  Copulata  {e.  g,  Melocrinus ;  Eucalyptocrinus). 

3.  Ornata  {e.  g,  Actinocrinus  5  Glyptocrinus). 

4.  Opulenta  {e.  g.  Polypeltes). 

5.  Mutica  {e.  g.  Uintacrinus). 

II.  Fistulata: 

1.  Bamosa  (e.  g.  Cyathocrinus) 

2.  Follata  {e.  g.  Crotalocrinus). 

3.  Fimbriata  {e.  g.  Cupressocrinus). 

4.  Quadrata  {e.  g.  Gasterocoma). 

III.  Canaliculata: 

1.  Crassicincta : 

1.  Frondosa  {e.  g.  Pentacrinus). 

2.  Vagata  {e.  g.  Antedon). 

3.  Florifera  (e.  g.  Encrinus). 

4.  Coadunata  {e.  g.  Eugeniacrinus). 

5.  Oonformata  (e.  g.  Apiocrinus;  Bourgetticrinus ;  Bhizo- 

crinus). 

2.  Tenuicincta: 

1.  Garinata  {e.  g,  Hyocrinus). 

2.  Truncata  (e,  g.  Holopus). 
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Claypole,  E.  W. — Oil  the  occurrence  of  the  Gmius  Balmanites  in  the 
Lower  Carboniferous  Eocks  of  Ohio.     (GeoJ.  Magazine,  3d  Decade, 
July,  1884,  vol.  i,  ISo.  vii,  pp.  303,  307,  London.) 
The  author  describes  Dalmanitesl  Guyahogce,  illustrated  by  a  wood- 
cut, and  he  discusses  the  Trilobitic  fauna  of  the  carboniferous. 

DwiGHT,  William  B. — Recent  Explorations  in  the  Wappinger  Valley 

Limestone  of  Dutchess  County,  New  York,  ITo.  4. 
Descriptions  of  Calciferous  f  Fossils.    (Amer.  Journ.  of  Sci.  and  Arts, 

April,  1884,  vol.  xxvii,  article  xxix,  pp.  249-259,  pi.  vii,  Kew  Haven, 

1884.) 

The  figures  are  clear.  The  new  species  described  are  as  follows: 
Bathyurus  taurifrons,  B.  ?  crotalifrons,  Gyrioceras  vassarinaj  0,  f  dac- 
iyloideSj  0.  microscopicum,  Orthoeeras  spissiseptum^  0.  Henrietta j  and  On- 
coceras  vasiforme. 

FoEKSTE,  Aug.  F.— The  Power  of  Motion  in  Crinoid  Stems  (January. 

1884).    (Amer.  Naturalist,  vol.  xviii,  ISo.  1,  pp.  57, 58 5  figure  in  text, 

Philadelphia,  1884.) 

The  author,  from  the  fact  that  he  found  a  crinoid  stem  disposed  in  a 
perfect  natural  coil,  argues  that  it  placed  itself  in  that  position,  was  de- 
stroyed while  in  that  position,  and  must  have  had  the  power  of  motion 
to  place  itself  in  that  position. 

Fontaine,  W.  M. — Contributions  to  the  Knowledge  of  the  older  Meso- 
zoic  Flora  of  Virginia.  Monographs  of  the  United  States  Geological 
Survey,  vol.  vi,  pp.  1-144,  pis.  i-liv.  4to.  Washington,  1883.  [Ap- 
l>eared  December,  1884.] 

This  work  is  divided  into  three  parts.  In  the  first  Professor  Fontaine 
gives  a  brief  description  of  the  geology  of  the  Virginia  Mesozoic  areas. 
In  the  second  he  describes  the  flora,  among  it  the  two  new  genera,  Mer- 
tensides  n.  g.  and  Fseudodanceopsis  n.  g.,  and  twenty-seven  new  species 
Schizoneura  virginiensis,  Acrostichides  rhombifolim,  A,  microphyllus,  A 
demifolius,  Mertensides  distans,  Asterocarpus  virgini&nsiSy  A.  platyrachis, 
A, penticarpa^  Pecopteris  rarinervis^  Cladophlebis  subfalcata,  0.  auriculata^ 
G.  ovata,  G.  microphylla,  G.  psettdowhitbiensis,  G.  rotundilobay  Lonchop 
teris  virginiensis,  Pseudodanceopsis  reticulata,  P.  nervosa^  Petrophyllum  in 
cequal€y  Gtenophyllum  truncatum^  G.  grandifolium^  G.  giganteum^  Podo 
zamites  emnionsij  Sphenozamites  rogersianus^  Gycaditea  tenuinervis,  Zamio 
Htrobus  virginiensis,  Baiera  multifida, 

A  table  comparing  them  with  plants  from  the  Triassac,  Jurassic,  and 
Ehaetic  of  other  regions  is  given;  9  per  cent,  show  affinities  with  Tri- 
assic  forms,  19  per  cent,  with  Jurassic  forms,  and  28  per  cent,  with 
KhsBtic  forms.  The  flora  must  therefore  be  considered  not  older  than 
the  Ehsetic. 
In  the  third  part  he  republishes  Emmons's  figures  of  the  Mesozoic  flora 
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of  North  Carolina  and  compares  this  flora  with  that  of  Virginia  in  a 
table,  showing  also  the  affinities  to  Jurassic,  Rh»tic,  and  Triassic  plants 
of  foreign  countries.  This  list  contains  thirty-nine  species.  Twenty- 
three  per  cent,  of  these  are  peculiar  to  North  Carolina,  41  per  cent,  are 
found  in  Virginia,  20  per  cent,  are  allied  to  or  identical  with  Jurassic 
forms,  and  3S  per  cent,  are  allied  to  or  identical  with  Bhaetic  forms,  and 
therefore  the  North  Carolina  flora  may  be  considered  of  the  same  age  as 
that  of  Virginia. 

Ford,  S.  W.— Note  on  the  Discovery  of  Primordial  FossUs  in  the  Town 
of  Stuyvesant,  Columbia  County,  New  York.    ( Amer.  Jour.  Sci.  and 
Arts,  July,  1884,  art.  vi,  vol.  xxvni,  pp.  35-37.) 
Mr.  Ford  considers  that  the  120  feet  of  strata  he  finds  in  Columbia 

County  are  simply  a  southern  prolongation  of  the  Troy  primordial 

series. 

Hall,  James. — Notes  on  the  Family  DictyospongidcB.  Observations  on 
the  Genera  Cyathophyous^  Dictyoph/yton^  Phragrnodictya^Olaihrospongiay 
Physospongiay  and  their  relations  to  UphcmtcBnia.  (35th  Beport  of  the 
New  York  State  Museum  Nat.  Hist.,  pis.  xvii-xx.) 
Plates  published  in  advance ;  one  hundred  copies  have  been  distrib- 
uted. 

Hall,  James. — Descriptions  of  the  Species  of  FossU  Reticulate  Sponges, 
constituting  the  Family  DictyoapongidcBy  pp.  1-19.     Albany,  1884. 
(Abstract  of  a  paper  to  be  issued  in  the  35th  Museum  Eeport.) 
Contains  further  description  of  the  forms  indicated  in  the  previous 
title.    The  new  genera  Ect&iwdictya^  LyroAictya^  Thamnodictyaj  Phrag- 
modictyaj  Cleodictyaj  and  Physospongia^  are  characterized,  and  the  follow- 
ing new  species  are  described :  Dictyophyton  hamiltonenaej  B.patulvm,  Z>. 
prismatiimm^  D.  telum^  D,  irregularey  D.  bcmuluniy  2>.  paralellum^  D.  cino- 
tunij  D.  sacculunij  Uctenodictya  burlingtonensis^  Lyrodictya  romingerij 
Phragmodictya  patelliformiSj  Oleodictya  gloriosa,  0.  t  mohriy  Physospangia 
colletti. 

Hall,  James. — ^Palseontology.    Vol.  v,  part  1.    Lamellibranchiata  I. 

Text  and  plates.    Containing  descriptions  and  figures  of  the  Mono- 

myaria  of  the  Upper  Helderberg,  Hamilton,  and  Chemung  Groups. 

(Geological  Survey  of  the  State  of  New  York,  pp.  i-xviii  and  1-268. 

Explanation  of  plates  i-xxxiii  and  Ixxxi-xcii.    Albany,  1884.) 

Plates  i-xxxiii  were  published  last  year  in  advance ;  plates  Ixxxi  to 

xcii  have  not  yet  appeared,  and  no  plates  at  all  are  bound  in  the  volume. 

Another  volume  will  appear  next  year  containing  the  descriptions  of 

the  remainder  of  the  forms  illustrated  on  plates  xxxiv-lxxx,  inclusive- 

In  this  the  author  proposes  to  give  a  rhumS  of  all  the  genera  described, 

and,  in  the  same  connection,  a  comparison  with  genera  described  in  other 

publications,  with  some  notice  of  the  bibliography  of  this  class  of  fossils 
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80  far  as  relates  to  the  palaeozoic  forms.  In  that  notice  the  reasons  for 
the  generic  subdivisions  used  in  the  present  volume  will  be  given  in  full. 

The  following  new  genera  are  proposed  in  this  volume :  Crenipecten^ 
Lyriopectenj  Pterinopecteuj  Actinopteria^  Ptychopteria,  Limopteraj  Glyp- 
todesma,  Leiopteriaj  Leptodesma^  Palceopinna,  Ecienodesmn^  Byssopteria, 
and  three  subgenera,  Plethomytilm  o,  s.  g.  of  Mytilarca  Hall,  Mytilops  a 
8.  g.  of  Modwla^  and  Vertumnia  a  s.  g.  of  Pterinea.  All  these  are  re- 
published, except  Vertumniaj  with  but  few  modifications  from  the  few 
pages  of  text  preceding  the  volume  of  plates  published  the  year  previous. 

The  following  new  species  are  described:  Aviculopecten  cequUateraliSy 
Pterinopecten  reflexus^  P.  nodosus^  P.  Icetus^  P.  intermediuSj  P.  regularise 
P.  dispanduSj  Pterinea  grandiSj  Pterinea  interstrialisy  P.  {Vertumnia) 
reproha^  Actinopteria  dorisj  A.  pusilla^  A,  tenuistriata^  A.  auriculata^  A. 
etaj  A.  thetflj  A.dotaj  A.  Jcappa,  Ptychopteria  tJietis,  P.  falcatay  P.  spio^  P. 
eudora^  P.  trigonaliSy  P.  elongata,  P.  galene,  P.  heecheri,  P.  spatulataj  P. 
lata^  P.  perlata^  P.  thalia^  P.  gibbosa,  P.  lobata,  P.  vanuxemij  Leiopteira 
sayij  L.  trooatiy  L.  leai^  L.  gabbi^  L.  linguiformis^  L.  torreyi,  Leptodesma 
shumardi,  Leptodesma  agassiziy  L.  billingsi,  L.  stephaniy  L.  medon,  L.  cad- 
muSj  L,  creon^  L,  demus,  L.  loams,  L,  mentor ,  L,  hector ^  L,  clitus,  L.  trun- 
catum^  L,  corydon,  L.  jasouj  L.  pehpsy  L.  orcus,  L.  nereus,  L.  alatum,  L. 
oruSj  L.  biton,  L,  lesleyi,  L.  a/viformej  L,  flaccidum,  L.  patulum,  L.  arci- 
forniey  L.  phdony  L.  propinquum^  L.  quadratum,  L,  acutirostrum^  Ptero- 
nites  inoptatuSy  Mytilarca  {Plethomytilus)  Tcnappi,  Mytilarca  regularise  M, 
gibbosa, 

Hahbaoh,  G. — Kotes  about  the  Structure  and  Classification  of  the  Pen- 
tremites.  (Trans.  Acad.  Sci.  Saint  Louis,  vol.  rv,  No.  3,  pp.  637-547. 
Saint  Louis,  1884.) 

A  portion  of  the  paper  is  devoted  to  answering  Mr.  Carpenter's  criti- 
cisms on  the  author's  paper  on  the  Anatomy  of  the  Blastoidea.  The 
author  considers  Pentremites  more  closely  related  to  Echinus  than  to 
the  Crinoideaj  he  considers  it  impracticable  to  divide  the  genus  Pen- 
tremites into  four  or  five  new  genera,  as  has  been  proposed  by  Mr.  Carpen- 
ter. Mr.  Hambach  thinks  that  all  described  Pentremites  (except  those 
which  belong  to  the  genus  CodasterorCodonites)  can  easily  be  distributed 
in  one  of  these  three  divisions,  viz :  First  division  comprises  all  species 
in  which  the  horizontal  portion  of  the  deltoid  piece  is  very  narrow,  the 
sinus  to  both  sides  in  the  deltoid  and  lancet  pieces  comparatively  l^-rge, 
and  so  surrounded  by  the  zigzag  plicated  integument  that  two  of  the 
80  formed  openings  appear  externally  only  as  one,  e.  ^.,  P.  florealis 
Say,  and  P.  reinwardtii  Troost.  The  second  division  comprises  all 
species  in  which  the  deltoid  pieces  are  very  broad,  the  lancet  pieces 
,  very  narrow,  and  the  sinus  for  the  formation  of  the  spiracle  openings 
in  both  deltoid  and  lancet  pieces  very  little ;  the  zigzag  plicated  in- 
tegument corresponding  to  the  narrow  ambulacral  field  is  not  wide 
•uough  to  surround  these  openings  fully,  hence  they  have  to  remaia 
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separate,  or,  in  other  words,  where  we  have  ten  distinctly  visible 
openings,  e,  g,,  P.  mels  Owen  &  Shumard,  and  P.  erenulatus  Eoemer. 
The  third  division  comprises  ail  species  in  which  the  deltoid  pieces  are 
perforated,  because  the  lancet  pieces  do  not  reach  far  enoagh  to  the 
summit  to  enter  into  the  composition  of  the  spiracle  openings,  e.  g.y  JP. 
norwoodi  Owen  &  Shumard,  and  P.  ellipticus  Sowerby.  The  article  is 
illustrated  by  six  figures  in  the  text. 

Hambach,  G. — Description  of  new  Palaeozoic  Echinodermata.    (Trans. 

Acad.  Sci.  Saint  Louis,  vol.  rv,  ^o.  3,  pp.  548-^554,  pis.  G  and  D.    Saint 

Louis,  1884.) 

The  author  describes  the  following  new  species  from  the  subcarbon- 
iferous  limestones :  Melonites  crassus,  M.  irregularis^  0li{iaparu8  parvuSy 
ArchoBoddaris  newherryi,  Pentremites  sampsonij  P,  gemmiformiSj  Codo- 
nites  campanulai'os, 

Heilprin,  ANaELO. — ^North  American  Tertiary  Ostreidse.  Appendix  I. 
(White,  0.  A.  A  Review  of  the  Fossil  Ostreid»  of  Korth  America.) 
N.  B.— See  Dr.  C.  A.  Whitens  work. 

Heilprin,  ANaELO. — On  a  Carboniferous  Amo^onite  from  Texas.  (Proc 
Acad.  Kat.  Sci:  Philadelphia,  1884,  pp.  53-55,  figs.  1  and  2,  p.  53.) 
Describes  Ammonites  ParJcerij  considers  it  closely  related  to  **  Areestes 
antiquus^  Waagen.  It  is  associated  with  ZaphrentiSy  Phillipsiaj  Bel- 
lerophon,  Conularia^  ChoneteSj  and  Productus.  Professor  Heilpriii  refers 
this  form  to  the  "old  genus  Ammonites^^  but  as  nearly  as  can  be 
judged  from  the  figures  and  descriptions  we  would  place  it  in  the  genus 
Popanoceras  Hyatt,  of  which  Areestes  antiquum  Waagen  is  an  extreme 
form.    . 

Heilprin,  Angelo. — Contributions  to  the  Tertiary  Geology  and  Pal»- 
ontology  of  the  United  States.  Pp.  1-117.  4to.  Philadelphia,  1884. 
This  paper  contains  discussions  of  the  various  Tertiary  formations  of 
the  United  States,  lists  of  fossils  occurring  therein,  and  a  comparison  of 
some  American  and  European  forms,  most  of  which  have  already  been 
published  in  substance  in  the  Proc.  of  the  Acad.  Kat  Sci.  of  Philadel- 
phia. It  is  to  be  regretted  that  the  book  is  not  provided  with  an  index, 
and  that  Mr.  Heilprin  has  not  given  the  names  of  the  authors  when  cit- 
ing species  and'giving  lists  of  them. 

Hyatt,  Alpheus. — Evolution  of  the  Cephalopoda.    (Science,  vol.  m, 
I^os.  52  and  53,  pp.  122-127  and  145-149.    Cambridge,  1884.) 
An  illustrated  article  containing  in  a  condensed  form  Professor  Hyatt's 

views  on  the  subject, 

Hyatt,  Alphetts. — The  Protoconch  of  Cephalopoda.    ( Amer.  Natural- 
ist, vol.  XVIII,  Ko.  9,  pp.  919,  920.    Philadelphia,  1884.) 
Mr.  Hyatt  says  that  his  observations  establish  the  fact  that  in  the 
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Naatiloidea  the  bulb  is  covered  by  a  true  protoconch  continuous  with 
the  shell  of  the  apex. 

Hyatt,  Alpheus.— Genera  of  Fossil  Cephalopods.  (Proc.  Boston  Soc. 
N^at.  Hist.,  AprQ  4, 1883,  vol.  xxn,  pp.  253-338.  Boston,  1884.) 
This  paper  is  preliminary  to  a  monograph  which  will  appear  in  the 
memoirs  of  the  Museum  of  Comp.  Zoology.  The  first  dozen  pages  are 
devoted  to  a  discussion  of  the  Cephalopoda.  The  rest  of  the  article  is 
a  description  of  genera  arranged  according  to  the  author's  system  of 
classification  and  based  on  his  studies  of  the  development  of  the  Cepha- 
lopoda. The  following  new  genera  are  established :  Vaginoceras^  Plecto- 
ceraSj  Litoceras,  BiadiploceraSj  MetacoceraSy  TainoceraSj  Mcjsvaroceras, 
OrypoceraSj  Enclimatoceras^  SactoceraSy  OeisonoceraSj  CycloceraSy  Kiono- 
cerasj  SpyrocercbSj  DawsonocerdSj  Bizosceras^  AcleistoceraSy  Tetramero- 
cerasy  SexameroceraSy  TrimeroceraSy  Pentameroceras,  SeptameroceraSy  Bil- 
Ungsites,  McelonoeeraSy  OonoceraSj  CrcmoceraSj  NcedyceraSy  BremoceraSy 
PtyssoceraSy  Anomaloeeras,  CmitrocerdSy  ZittelloceraSy  HalloceraSy  Buto- 
eera^y  TriplooceraSy  KophinoceraSy  StrophiceraSy  SolenoceraSy  Phloioceras, 
TripterocerdSy  JEJdaphoceraSy  TripleuroceraSy  ApsidoceraSy  TitanoceraSy  JETp- 
hippiocerasy  StroboceraSy  BisdtocercLSy  PhawceraSy  ApheUeceraSy  Tribolo- 
ceraSy  Koninckiocerasy  AipoceraSy  SphyradoceraSy  UranoceraSy  Barrandeo- 
cerdSy  Pselioceras^  NephritieeraSy  GenoceraSy  CymatoceraSy  Mimocerasy 
HeminautilimtSy  CekeceraSy  GephuroceraSy  ManticoceraSy  ParodiceraSy  Tor- 
nocermy  Mcmecerasy  SporadoceraSy  BrancoceraSy  MunsterocerdSy  Oastrio- 
ceraSy  ParalegocerdSy  PHnoceraSy  OlyphioceraSy  DimeroceraSy  HomoceraSy 
NomismoeeraSy  BimorpkocerdSy  Sa/ndbergeoceraSy  Beloceras^  PhardcerdSy 
SchistoceraSy  TriainoceraSy  Popanoceras. 

Hyatt,  Alpheus. — Fossil  Cephalopoda  in  the  Musuem  of  Comparative 
Zoology.    (Proc.  of  the  Amer.  Ass.  for  theAdv,  of  Sci.,  vol.  xxxii, 
pp.  323-361,  Minneapolis  meeting,  August,  1883.)    [Not  distributed  till 
1884.] 
This  is  also  a  partial  abstract  from  the  monogriaph  just,  mentioned, 

and  a  very  interesting  discussion  of  the  classification  and  evolution  of 

this  group. 

James,  J.  F. — Two  Species  of  Tertiary  Plants.    (Science,  vol.  ni,  No. 

62,  p.  433.    Cambridge,  1884.) 

Mr.  James  criticises  two  of  the  determinations  made  by  Professor  Les-. 
quereux  in  his  Tertiary  Flora  (U.  S.  Geol.  and  Geogr.  Surv.  Terr.,  F.  V, 
Hayden  in  charge.)    [Not  yet  published.] 

James,  J.  F. — ^The  Fucoids  of  the  Cincinnati  Group.    (Jour.  Cincinnati 
Soc.  Nat.  Hist.,  October,  1884,  vol.  vn,  pp.  1-9,  pis.  v  and  vi.) 
The  author  is  a  little  premature  in  condemning  to  the  rank  of  mud 

babblrs  some  of  the  Silurian  fossils.    A  little  inquiry  would  have  elicited 
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the  fact  that  sponge  spicules  have  been  foandin  Cyathophyous  subsptier- 
iou8  Walcotty  which  he  degrades  to  the  rank  of  a  mnd  babble. 

James,  U.  P. — Description  of  Three  Species  of  Fossils.    (Jour.  Cincin- 
nati Soc.  Nat.  Hist.,  April,  1884,  vol.  vn,-pp.  1-4.) 
Decribes  Stramatopora  subcylindricaj  Fisiilwpora  owenij  Cerampora  t 

becmij  illustrated  by  cuts  in  the  text.    They  occur  in  the  Oincinnaii 

Group. 

James,  U.  P. — ^Description  of  Four  New  Species  of  Fossils  from  the 
Cincinnati  Group.    (Jour.  Cincinnati  Soc.  Nat.  Hist.,  October,  1884, 
vol.  VII,  pp.  137-140,  pi.  vii.) 
Describes  Monticulipora  ohioemiSy  M.  falesiy  Stramatopora  tiibulcrisj 

and  8.  ludlowensis. 

James,  U.  P. — On  Conodonts  and  Fossil  Annelid  Jaws.  (Jour.  Cincin- 
nati Soc.  Nat.  Hist.,  October,  1884,  vol.  vii,  pp.  143-149,  pi.  vii.) 
Mr.  James  concludes  that  the  weight  of  evidence  favors  the  view  that 
Conodonts  are  the  jaws  and  lingual  teeth  of  Mollusks.  He  describes 
two  new  species  of  Conodonts^  Fvioniodus  Dychei  and  Polygnathus  WU- 
soniy  and  also  two  new  species  of  Annelids,  Arrabellites  aciculatus  and 
A.  hindei. 

Jones,  T.  B.,  and  J.  W.  Eibkby. — On  some  Carboniferous  Entomostraca 
from  Nova  Scotia.    (G^ol.  Magazine,  3d  Decade,  August,  1884;  voL 
I,  No.  viii,  pp.  356-362,  pi.  xii.    London.) 
Describes  and  makes  notes  on  about  ten  species  and  varieties,  of  which 

two  are  new,  Beyrichia  nova  scotiay  and  Oa/ndona  f  elongata. 

Jones,  T.  E.,  and  H.  Woodwaed.  —Notes  on  Phyllopodiform  crusta- 
ceans, referable  to  the  genus  Echinocaris,  from  the  Palaeozoic  Bocka. 
(G^ol.  Mag.,  Dex^e  iii,  vol.  i,  pp.  1-4,  pL  xiii.    London,  1884.) 
Echinocaris  wrightiana  Dawson  sp.    The  fossils  discusded  in  this 

paper  are  from  New  York  State. 

Lesqtjebeux,  Leo. — ^Description  of  the  Coal  Flora  of  the  Carboniferous 
Formation  in  Pennsylvania  and  throughout  the  United  States.  (Sec- 
ond Geol.  Surv.  Pennsylvania,  Rep.  Progress  P,  vol.  m,  pp.  696-077, 
pis.  88-111. .  Harrisburg,  Pa.,  1884.) 

This  third  and  last  volume  contains  besides  new  matter,  additions 
and  corrections  to  the  first  and  second  volumes  (published  in  1880) 

It  contains  a  table  of  species  referred  to  localities,  a  table  of  species 
referred  to  formations,  and  a  revised  index  of  generic  and  specific  names 
referred  both  to  pages  and  to  plates  for  all  three  volumes.  This  volume 
contains  twenty-six  good  lithographic  plates ;  the  pagination  of  the 
three  volumes  is  continuous,  making  a  total  of  977  pages  and  111  plates. 
The  author  has  endeavored  to  find  out  if,  as  it  has  been  surmised  by 
Eiiiopean  luthors,  it  would  be  possible  to  recognize,  by  the  presence 
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of  certain  species  of  plants,  the  divers  horizons  of  coal  strata  in  differ- 
ent localities.  Bat  with  the  exception  of  a  few  cases  of  marked  iden- 
tity,  as  long  as  the  observations  were  confined  to  a  field  of  limited  area, 
he  considers  it  is  right  to  say  that  generally  the  data  famished  by  re- 
mains of  fossil  plants  are  either  insafficient  or  deceptive ;  insnfficient, 
becaase  the  specimens  of  fossil  plants  are  rarely  foand  representing 
sncl^  a  namber  of  species  that  a  satisfactory  comparison  can  be  made 
between  the  plants  of  different  localities ;  deceptive,  becaase  the  vege- 
tation of  the  coal  period^  like  that  of  the  present  epoch,  has  been  sab- 
jected  to  great  variations,  according  to  geographical  distribation  or 
local  infiaences.  Professor  Lesqaereux  makes  foar  distinct  modifica- 
tions of  the  essential  characters  of  the  pre-Carboniferons  and  Oarbonifer- 
oas  floras.  The  first,  comprising  the  Lower  or  pre-Oarboniferoas,  is  per- 
sistent in  the  Devonian,  Chemung,  and  the  Gatskill ;  the  second,  partly 
marked  in  the  Pocono,  becomes  modified  and  persistent  in  the  sub  and 
intra  conglomerate  measures;  the  third  pertains  to  the  lower  pro- 
dnctive  coal  measures  from  above  the  conglomerate  to  the  base  of  the 
barren  beds  of  Pennsylvania;  the  fourth  is  that  of  the  upper  pro- 
ductive coal  measures,  including  the  Pittsburgh  coal  and  a  few  hun- 
dred feet  above.  Of  course  some  species  of  each  group  have  a  greater 
degree  of  persistence,  and  pass  from  a  lower  to  an  upper  stage. 

The  author  describes  the  new  genus  Dendrophyom  and  the  following 
new  species : 

Dendrophycm  desoriiy  Calamostachys  Umceolatay  C.  brevifolia,  Volk- 

mannia  crassaj   V.  fertiliSj  Annularia  cuspidatay  Uquisetites  gracilis^ 

Neurapteria  carriiy  N.  ohlongifoliay  If.  blissiij  JT.  Oriffithiiy  Odontopteris 

pat€7i8y  0.  manstruosay  0.  affinis,  Tceniopteris  truncata^  Megalopteris  recti- 

nervisy  CalUpteridium  rigidum^  Alethopteris  crassa^  Pseudapecopteris  his- 

pidaj  Pecopt^is  carrii,  Pecopteris  georgiana,  Pecopteris  omata^  Sphenop- 

teris  communis^  8.  incBquilateralis,  8.  harveyi,  8.  {Biplothmema)  tracyaim, 

8,  royiy  8.  solida^  Uremapteris  cheathamij  'Archwopteris  denticulata^  A. 

gphenophyllifoliaj  A.  macHenta^  Lycopodites  arbarescensj  L.  flexifoUmy  L. 

lacoeiy  Lepidophloios  dilatattiSj  Lepidophyllum  oultriformey  L.  fallaxj  L. 

camphellia/numj  L,  graoile^  L.  minutumj  L.  coriaceumy  L,  elegans,  Toeni- 

aphyllum  brevifoUunij  8igiUaria  Grand  '^Euryi^  8.  leverethiij  Cordaianthus 

flexuostiSj  C.  9picatu8y  C.  rugosus,  Cordaicarpm  cinctm^  Oordaicarpus  sta- 

bUiSj  0.  lineatfiSy  Cardiocarpm  dilatattiSy  Oardiocarpus  patens^  C.  speei- 

08U8j  C.  ffarveyiy  0.  langioollis,  0.  ovaliSy  0.  conghhatuB^  0.  divergena^  0. 

latioTy  G.  crassuSy  G.  drcvlaris^  G.  diplotestaj  G.  pusillus,  Rhabdocarpus 

late-cosiatmj  E.  inflatus^  E,  sub-globostiSy  E.  pachytesta^  E.  emarginatus^ 

R.  temuvy  E,  ahnonnalis^  E.  apiculatttSj  Trigonocarpus  adammy  T.  perpu- 

siUv*^  Trigonocarpus  grandiSy  T,  starkianiLSy  T.  JcansaseamtSy  T.  multistri- 

a/Mv,  T.ampullceformiSy  Garpolithes  conicuSy  G,  butlerianuSy  G.  perpusillusy 

C  tatioTy  G.  transectuSy  Dictyophytum  ramosuniy  Macrostachya  communiSy 

i/.  minor y  Odontopteris  dilatatay  Lesleya  microphylla^  Megalopteris  dentatay 

M.  serrata,  Alethopteris  evansii.  A,  rohttsta,  8temmatopieris  microstigmay 

/?.  anceps  f,  Eachiopteris  squamosa y  Lepidodendron  rigiduniy  Knorria  com- 


572  SCIENTIFIC   RECORD   FOR   1884. 

pacta^  Lepidostrobus  butlerij  L.  latus,  Lepidophyllum  stantonij  Whitttesoya 
micrqphyllaj  Oordaianthtts  scdber^  C.  ebracteatus. 

Lesquerbux,  Leo. — ^Principles  of  Paleozoic  Botany.  (Indiana  depart- 
ment  of  Geology  and  Natural  History,  13th  Ann.  Eep.,  Part  ii, 
Palaeontology,  pp.  7-106,  pis.  i-xxi,  John  Coljett,  State  geologist,  1883. 
Indianapolis,  1884.) 

In  the  descriptive  part  of  this  work  Mr.  Lesquereux  gives  descrip- 
tions of  the  coal  flora,  a  part  of  which  are  modified  or  borrowed  from 
his  TJ.  S.  Coal  Flora,  Eeport  P,  of  the  2d  Geol.  Surv.  Penna.  The  plates 
and  figures  are  very  good  of  their  kind,  and  the  whole  work  answers 
very  well  its  purpose  of  an  elementary  treatise  on  the  subject.  The 
Geological  Survey  of  Indiana  has  done  excellent  work  in  this  direction, 
and  it  is  to  be  hoped  that  its  labors  will  not  be  permanently  discon- 
tinued. 

Lesquereux,  Leo.— The  Carboniferous  Flora  of  Ehode  Island.  (Amer- 
Naturalist,  No.  9,  September,  vol.  xvin,  pp.  921-923.  Philadelphia, 
1884.) 

The  author  gives  a  list  of  eighty-eight  species,  of  which  fifty-six  are 
ferns,  and  describes  two  new  species,  Sphenopteris  fuciformis  and  Cal 
lipteridium  sp.  n.  ?,  or  variety  of  Alethopteris  urophylla  Brgt. 

Marcou,  J.  B, — A  Eeview  of  the  Progress  of  Korth  American  Inver- 
tebrate Palaeontology  for  1883.  (Amer.  ISTaturalist,  April,  vol.  xv, 
Ko.  4,  pp.  385-392.    Philadelphia,  1884.) 

Mathew,  G.  F. — The  Primitive  Oonocoryphean.    (Geol.  Mag.  3d  De- 
cade, vol.  I,  pp.  471, 472, 1884.    London,  1884.) 
Eelates  to  the  development  of  the  species  Otenocephalm  Mathewi  and 

other  Oonocorypheans  of  the  Acadian  fauna,  and  is  considered  under 

the  three  heads,  development  of  the  Glabella,  acquisition  of  sensory 

organs,  and  the  decoration  of  the  test. 

Mathew,  G.  F. — The  Geological  Age  of  the  Acadian  Fauna.  (Geol. 
Mag.  3d  Decade,  vol.  I,  pp.  470, 471.  London,  1884.) 
An  attempt  is  made  to  show  more  accurately  than  has  yet  been  done 
the  position  of  the  Saint  John  Cambrian.  It  is  shown  that  the  genera 
and  species  of  the  Acadian  trilobites  do  not  agree  with  those  of  the 
Menevian  in  its  more  restricted  sense.  Mr.  0.  D.  Walcott  considers 
the  Saint  John  fauna  as  the  oldest  known  Cambrian  fauna.  Both  the 
above  papers  are  apparentlfr  abstracts  of  papers  prepared  for  the  meet- 
ing of  the  British  Association  for  the  Advancement  of  Science,  at  Mon- 
treal, in  1884. 

Mathew,  G.  F. — ^Illustrations  of  the  Fauna  of  the  Saint  John  Group, 
Ko.  1.    The  Paradoxides.    (Trans.  Boy.  Soc.  Canada,  section  iv,  1882, 
pp.  87-108,  pi.  ix,  1883.    Montreal,  1884.) 
Contains  a  brief  history  of  the  discovery  and  study  of  the  Saint  John 

group,  an  account  of  the  conditions  under  which  the  fossils  are  found, 
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a  discussion  of  the  interrelationship  of  the  forms  of  Paradoxides  and 
descriptions  of  species  and  varieties.  The  new  species  are  Paradoxides 
eteminieus,  with  five  varieties,  breviattM,  suricoidesj  malidtusy  quacoensiSj 
pontificalis;  Paradoxides  a^cadicus,  and  P.  lamellatus  Hartt  var.  loricatus. 
The  figures  are  very  fair. 

Mathew,  G.  F. — Illustrations  of  the  Fauna  of  the  Saint  John  Group, 
No.  1.    The  Paradoxides.     (Supplementary  section  describing  the 
parts.)    (Trans.  Eoy.  Soc.  Canada,  section  iv,  1883,  pp.  271-279,  pi.  x. 
Montreal,  1884.) 
Describes  and  illustrates  some  of  the  parts  of  the  previously-described 

species. 

MiOKLEBOROUGH,    JoHN. — Locomotory    Appendages   of    Trilobites. 
(Geol.  Magazine,  3d  Decade,  February,  1884,  vol.  i,  No.  ii,  pp.  80-84. 
London.) 
A  reprint  from  the  Joum.  Cincinnati  Soc.  Nat.  Hist.,  vol.  vi,  1883. 

MiLLEB,  S.  A. — Description  of  a  Beautiful  Star-fish  and  other  Fossils. 

(Jour.  Cincinnati  Soc.  Nat.  Hist.,  April,  1884,  vol.  vin,  No.  1,  pp.  16- 

20,  pi.  iv.) 

Describes  the  following  new  species  from  the  Cincinnati  Group:  PaUe- 
aster  magnificusj  Oomphoceras  faheriy  and  6.  eincinnatiense. 

Myeb,  OTOfo.— Notes  on  Tertiary  Shells.  (Proc.  Acad.  Nat.  Sci.,  Phil- 
adelphia, 1884,  pp.  104-112.) 

The  author  identifies  a  few  American  forms  with  European  ones  in 
addition  to  those  already  identified  by  Mr.  Heilprin,  and  describes  the 
following  new  species  from  the  Eocene  sands  of  Claiborne,  Ala. :  Tibiella 
marshiy  Bulla  hiumbilicataj  Oaduliis  depressus.  Tibiella  is  proposed  as  a 
new  genus  of  Pteropoda,  but  no  synopsis  of  generic  characters  is  given. 
The  new  species  are  illustrated  by  cuts  in  the  text. 

Neumaybb,  M.— (Neu.  Jahrb.  fiir  Min.  Geol.  und  Pal.  Stuttgart,  1884.) 
The  author  notes  the  parallel  position  occupied  by  the  Laramie  group 
in  Northwestern  America  and  the  intertrappean  beds  of  the  Deccan  in 
Hindostan,  both  being  placed  between  the  Cretaceous  and  Eocene,  and 
the  resemblance  of  the  fossil  faunas  is  well  brought  out  by  a  compar- 
ative list. 

BiNGUEBERG,  E.  N.  S.— Ncw  Fossils  from  theFourGroupsof  theNiagara 
Period  of  Western  New  York.  (Proc.  Acad.  Nat.  Sci.  Philadelphia, 
1884,  pp.  144-160,  pis.  ii  and  iii.) 

Describes  the  following  new  species :  Sphirophyton  archimedeSj  Trior 
crinus  pyriformis,  T.  glohosus,  Stictopora  ohliqua^  Ftrngispongia  irregu- 
larinj  Stictopora  graminifolia,  Eucalyptocrinus  incorispectus^  Comulites 
oontra4!lusj  C.  nodostis,  Lingula  bicarinata.  The  two  genera  Tria^crimis 
and  Fungispongia  are  described. 
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SCTJDDER,  S.  H. — Triassic  Insects  from  the  Eocky  Momxtaiiis.  (Amer. 
Jour.  Sci.  and  Arts.,  September,  voL  xxvin,  pp.  199-203.  New 
Haven,  1884.) 

All  bat  two  or  three  of  the  specimens  obtained  belong  to  the  gronp  of 
cockroaches ;  and  although  Mr.  Lesqnereux  thinks  the  beds  of  Permian 
age  according  to  the  fossil  flora,  Mr.  Scudder  thinks  the  evidence  of 
the  insects  is  in  favor  of  their  Triassic  age.  Eleven  of  the  seventeen 
species  of  cockroaches  and  five  of  the  nine  genera  found  at  Fairplay, 
Colorado,  belong  to  the  PalsBoblattaridd.  The  genera  are  as  follows : 
Etohlattina  (1  sp.),  Petrablattina  (2  sp.)}  AnthrcLCoblattina  (1  sp.  f ),  SpUo- 
blattina  n.  g.  (4  sp.),  and  Foroblattina  n.  g.  (3  sp.).  As  seen  abov«  two 
of  the  genera  are  new. 

ScTJDDER,  S.  H.— Two  New  and  Diverse  Types  of  Carboniferous  Myria- 
pods.  (Mem.  Boston  Soc.  Nat.  Hist.,  March,  1884,  vol.  m,  No.  ix, 
pp.  283-297,  pis.  xxvi  and  xxvii.) 

A  discussion  of  Carboniferous  Myriapods.  This  author  proposes  the 
new  suborder  Protozyngnatha  for  the  reception  of  the  genus  Palasocampa 
M.  and  W.,  and  in  the  suborder  Archipolypodaj  in  the  fomily  of  llie 
UuphoberidcB,  he  places  and  describes  his  new  genus  Trichiulusj  and 
describes thefoUowing  species :  T.  villosiiSy  T.  nodulosusj  and  T.  ammoniti' 
formis. 

ScTJDDER,  S.  H. — ^The  Species  of  Mylacris,  a  Carboniferous  G^nus  of 
Cockroaches.  (Mem.  Boston  Soc.  Nat.  Hist.,  March,  1884,  voL  m, 
No.  X,  pp.  299-309,  pi.  xxvii.) 

Besides  mentioning  the  previously  described  species,  the  author  gives 
the  following  new  ones :  Mylacris  cmUquum^  M,  luoifugvMj  M.  oarbanumy 
M.  priacovolansy  and  M,  ovale.  The  illustrations  of  both  of  these  artioLes 
are  excellent. 

SouDDER,  S.  H. — ^A  Contribution  to  our  Knowledge  of  Paleozoic  Arach- 
nida.  (Proc.  Amer.  Acad.  Arts  and  Sci.,  June,  1884,  pp.  13-22.  Bos- 
ton.) 

This  article  contains  both  American  and  European  forms.  The  new 
family  FoliocheridcB  is  established  and  the  new  genus  PoUochera  is  placed 
in  it.  The  new  family  JBoscorpionidce  is  also  established  and  in  it  the 
genera  UoscorpitiSj  CyclopMhalmu8^  and  Maaonia  are  placed.  The  new 
genera  Geralinura  and  Oeraphrynua  are  described.  The  following  new 
species  are  described:  PoUochera pv/nctulatay  Oeraphrynus  earbonarius^ 
Anthracomartus  trilobitusy  A.  pustulates j  Geralinura  carbonaria. 

ScuDDEB,  S.  H. — Dictyonema  and  the  Allied  Insects  of  the  Carbonif- 
erous Epoch.  (Proc.  Amer.  Acad.  Arts  and  Sci.,  December,  1884,  pp. 
167-173.    Boston.) 

This  is  a  brief  paper  in  advance  of  a  fuller  memoir  with  detailed  de- 
scriptions and  full  illustrations.    Mr.  Scudder  establishes  t)ie  new  geu- 
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amldtiyneura,  PoUoptenusj  &oldenbergia,  and  describes  the  following  new 
American  species :  Titanophasma  jucunda^  Haplophlebium  longipenniSj 
Paolia  superbaj  P.  laeoana^  and  P.  Ghurleyi.  The  aathor  restricts  the 
genus  Dictyoneura  to  D,  Schmitzii  Gold.,  D.  humboltiana  Gold.,  D.  sinvr 
osa,  Kliv.,  and  D.  affinis.    (Termes  affiniSj  Gold.). 

Spencer,  J.  W. — ^Niagara  Fossils.  (Bull.  Mus.  Uni.  State  of  Missouri, 
pp.  1-61,  pls..i-ix.  Saint  Louis,  1884.)  Published  also  in  Saint 
Louis  Acad.  Sci.,  vol.  iv,  Ko.  4. 

This  work  is  divided  into  three  parts :  Part  i,  ''  Graptolitidae  of  the 
Upper  Silurian  system;''  part  ii,  " Stromatoporidae  of  the  Upper  Silu- 
rian system ; "  part  iii,  fifteen  new  species  of  Niagara  fossils.  Part  one 
contains  the  descriptions  of  twenty-one  new  species :  Phyllograptus  f 
dubiuSy  Dendrograptus  ramosuSj  D.  Simplex^  D.  Dawsonij  D./rondosus^ 
D.  praegradlis^  D,  spinosus,  Callograptug  grantij  0.  multicauliSj  0.  mi- 
nutuSj  Dictyoneura  eocpansunij  Calyptograptus  micronematodes^  0.  t  radi- 
aiusy  Acantlwgraptus  pulcher^  InocauUs  walkeri,  L  diffustis,  t.  cervi- 
eomiSj  t.  phycoides^  1.  ramulosus^  Thamnograptus  f  multiformiSy  Cyclo- 
graptm  rotadentatus^  and  of  one  new  genus  Cyclograptus  ;  besides  there 
are  descriptions  and  illustrations  of  nine  species  previously  described  by 
the  author  in  the  Canadian  l^aturalist,  1878.  In  part  ii  the  following 
new  species  are  described :  Cannopora  walkeriy  0.  mirabilis,  Oosnostoma 
ristigonchense,  Ccsnostoma  botryoideum^  Dictyostoma  retieulatum.  Part  iii 
contains  the  following  new  species :  Palcecbster  grantij  Bhinopora  venosa^ 
Olathropora  t  gracilis^  Fenestella  bicornis,  Polypora  {Fenestella  f)  albion- 
ensiSj  Lingula  ingens^  IHscina  elara,  Crania  anna^  Pleurotomaria  clipei- 
farmiSj  Conularia  rugosa,  C.  wilkinsij  Orthoceras  bartonense^  Oyrtoceras 
revermm,  Lituites  niagarensis.  It  is  much  to  be  regretted  that  the  illus- 
trations are  so  poor  that  it  will  be  very  difficult,  if  not  impossible,  for 
future  workers  to  recognize  Mr.  Spencer's  types. 
Springer,  Frank. — On  the  Occurrence  of  the  Lower  Burlington  Lime- 
stone in  Kew  Mexico.  (Amer.  Joum.  Sci.  and  Arts,  February,  vol. 
xxvn,  pp.  97-103.    13  ew  Haven,  1884.) 

The  author  endeavors  to  identify  a  formation  in  the  Lake  Valley 
mining  district  in  Southern  New  Mexico  with  the  lower  Burlington 
limestone.    For  this  purpose  he  gives  a  list  of  the  fossils  found  there. 

Ulrioh,  E.  O. — ^American  PalaBzoic  Bryozoa.    (Jour.  Cincinnati  Soc. 

B'at.  Hist.,  December,  1883,  Ko.  4,  vol.  Vi,  pp.  241-279,  pis.  xii-xiv. 

Continued  from  Vol.  Vi,  p.  168.) 

In  this  portion  of  the  work,  Mr.  Ulrich  restricts  the  genus  Atactopora^ 
and  establishes  the  new  genera  Atactoporellaj  Idiotrypa^  Anisotrypaj 
and  Heliotrypa.  He  describes  the  following  new  species:  Atactoporella 
typicali^,  A.  newportensis,  A.  sehuxiherti^  Trematopora  halli^  T.whitfieldiy 
.  Constellaria  fischerij  Idiotrypa  parasitica,  Anisotrypa  symmetrica^  Helio- 
trypa  bifolia.    The  work  is  to  be  continued. 
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WalcOtt,  0.  D. — Paleontology  of  the  Eureka  District.  (Monographs 
of  the  United  States  Geological  Surrey,  vol.  vin,  pp.  i-xiii  and  1-298, 
pis.  i-xxiv,  and  seven  figures  in  the  text  Washington,  1884.) 
Gives  an  account  of  the  very  interesting  paleozoic  fauna  of  this  dis* 
trict.  The  first  chapter  contains  a  fair  summary  of  the  results.  A  com- 
mingling of  Upper  Devonian  and  Lower  Carboniferous  fossils  occurs. 
The  discussion  of  the  development  of  Olenellus  Howelli  is  very  interest- 
ing. The  succession  in  the  faunal  series  from  the  Olenellus  beds, 
through  a  well-defined  fauna  of  the  character  of  the  Potsdam  group  of 
New  York  and  the  Mississippi  Valley,  to  one  containing  a  mixture  of 
Cambrian  and  Silurian  types  passing  upward  to  a  fauna  comparable 
to  that  of  the  Chazy  and  Calciferous  groups,  is  shown.  The  transi- 
tion is  said  to  be  very  gradual,  and  such  as  would  occur  where  there 
had  been  no  marked  physical  disturbance.  Here  is  another  instance  of 
the  occurrence  of  passage  beds  between  faunas  before  considered  per- 
fectly distinct,  and  it  is  very  interesting  to  note  this  fact  in  our  earliest 
faunas,  which  is  so  common  in  our  later  ones. 

The  author  gives  carefully  prepared  systematic  lists  of  the  fossils  in 
each  formp.tion  and  a  paleozoic  section  of  Kevada  showing  the  vertical 
range  of  the  genera.  Two  new  genera  are  described,  Schizambon^  referred 
to  the  SiphonotretiddB,from  theL.  Silurian  Pogonip  group  and  ZaptychitiSy 
an  auricula-like  shell,  from  the  Carboniferous.  The  author  describes  one 
hundred  and  seventy-three  new  species,  of  which  thirty  are  from  the 
Cambrian:  Acrothelef  dicliotoma,  Scenella  f  conula^  Kutorgina  whitfieldi, 
K:  prospectensiSj  Orthis  eurekensiSj  Stenotheca  elongata^  Agnostvs  richmond- 
ensiSj  A.  secluatiSj  Olenellus  tddingsij  Dicelloceplialtis  nasuttiSj  D,  richmond- 
ensis^  D.  f  angmtifronSj  D.  iole,  D.  marica,  D.  f  expansvSj  Ptychoparia  t 
prospectemis,  P.  f  Unnarssonij  P.  {Solenopleura  f)  hreviceps,  P.  ?  {Soleno- 
pleura  f)  pernasutus^  P.  (Euloma)  dissimilisy  P.  (Euloma)  OcddentaliSj  JP. 
(Euloma)8iinilis,  P.  (Euloma)  affinis,  P.  (Euloma)  laevioeps^  P.  (Petro- 
cephalus)  ocddena^  Anomoca/re  f  parvum^  Agraulos  f  glohosusj  Arethusina 
amerieana,  Ogygia  f  spinosay  0.  f  prohlematica.  From  the  Pogonip 
group  of  the  Lower  Silurian  thirty-one  species  are  described:  Beceptaou^ 
lites  mamillaris  Kewb.  n.  sp.,  E,  elongata^  22.  elliptieuSj  Obolella  ambi- 
gua^  ScMzambon  typicalis,  Orthis  hamburgensisj  0.  lonensis^  Streptorhyn- 
cus  minor  J  Tellinomya  f  hamburgensis,  Modiolopsis  occidensj  M.  pogoni- 
pensisj  Pleurotomaria  lonensis^  Maclurea  annulata,  M.  suba/nnulatOj  M. 
carinata^  Metoptoma  phillipsiy  M.  f  analoga,  Coleoprion  minuta^  Hyolitliea 
vanuxemi^  Bicellocephalus  jinalis^  D.  inexpectans^  Ptychoparia  f  anneetans, 
Bathyurus  f  tuberculatus^  B.  f  congeneris,  B,  f  simillimus^  Cypliaspis  f 
brevimarginatus,  Amphion  nevadensiSy  Symphysurus  f  goldfussij  Barran- 
dia  f  McOoyij  lUaenurv^  eureJcensis,  Asaphus  caribounensis.  From  the  De- 
vonian sixty-one  new  species  are  described:  Palaeomam^on  roemeriy  Lin- 
gula  albapinevsiSy  Lingula  lonensis,  L,  whitei,  Pholidops  bellula,  P.  quad- 
rangulariSj  Ikercidium  devonicumy  Chonetes  macrostriataj  C.  filistriatay 
Productus  (Prodtwiella)  Jiallanusj  Productus  hirsutiforme,  Cyrtina  david- 
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8onij  Trematospira  infrequem^  Ehynchonella  f  occidens,  B.  (Leiorhynchus) 
nevadensis^  Pentameru^  IqUs^  Gryptonella  f  circula,  0.  pinonensiSy  Pterinea 
newarkensiSj  Leptodesma  transversa^  Limoptera  sarmentwia^  Mytilarca 
dubia,  Modiomorpha  altiforme,  M.  oblonga,  M.  obtusa,  Nucula  rescuensisy 
Dystactella  insulariSj  Megambonia  occidtuilis,  Nyassa  parva,  Orammysia 
minor,  Sanguinolites  f  combensis,  8.  f  gracilis^  Conocardium  nevadensis, 
Poridonomya  laevis,  P.  dtvonica,  Microdon  {Cypricardella)  macrostriatus^ 
Anodontopsis  amygdalaeformis,  Schizodus  {Gytherodon)  orbicularis,  Platy- 
veras  conradi,  P.  undtilatum,  P,  thetiforme,  Euomphalus  eurekensis,  Eccu- 
liomphalus  devonious,  Straparollus  newarkensis,  Platyschisma  f  McCoyi, 
P.  f  ambiguum,  Callonema  occidentalism  Loxonema  eurekensis,  L.  nobile, 
L.  approximatum,  Bellerophon  perplexa,  B,  combsi,  Scoliostoma  americana, 
Metoptomaf  devonica,  Coleolus  laevis,  Oomphoceras  suboviforme,  Gyrtoceras 
nevadensCy  Goniatites  desideratm,  Beyrichia  (primitia)  ocddentalis,  Leper^ 
ditia  rotundata,  Dalmanites  meekii.  From  the  Carboniferous  fifty-one  new 
species  are  described :  Dhcinna  connata,  Spirifera  annectans,  8.  desider 
ata,  Ehynchonella  eurekensis,  R.  thera,  Aviculopecten  ha^guei,  A.  eurekensis, 
A.  peroccidensj  A.  pintoensis,  A.  affinis,  8trebloptera  similiSy  Grenipecten 
hallanus,  PteHnopecten  hoosacensis,  P.  spio,  Pterinea  pintoensis,  Ptychopte- 
ria  protoforme,  Pinna  inexpectans,  P.  cosimilis,  Myalina  congeneris,  M,  ne 
mesis, M  nessus,  Modiolanevadensis,  Modiomorpha ambigua, M.  f  desiderata. 
M,  f  pintoensis,  Nucula  insularis,  N,  levatiforme,  Solenomya  curta,  Maxyro 
don  truncatuH,  Edmondia  medon,  E.  f  drcularis,  Pleurophorus  meeki 
8angmnolit€8  retnsus,  8.  simplex,  8.  salteri,  8.  f  na^nia,  8.  striatus,  Micro 
don  (cypricardella)  connatus,  Gardiola  f  filicostata,  8chizodus  deparcus,  8. 
curtiforme,  8.  pintoensis,  Platycera^  occidens,  P,  piso,  Platyostomainorna 
turn,  Bellerophon  majusculus,  Loxonema  bella,  Pleurotomaria  nevadensis, 
Metoptoma  peroccidetis,  Hijolithes  carbonaria,  Orthoceras  eurekensis. 

The  discovery  in  the  Devonian  of  the  interior  of  a  dorsal  valve  of  a 
rather  large  species  of  Lingula,  Lingula  whitei,  afforded  the  means  of 
comparison  of  the  same  parts  of  the  shell  with  a  Silurian  and  recent 
species  of  this  genus,  and  proves  the  great  structural  similarity  of  the 
three  species  so  widely  separated  in  geological  time. 

Walcott,  O.  D. — On  the  Cambrian  Faunas  of  North  America.  Pre- 
liminary studies.  (Bull.  U.  S.  Geol.  Surv.,  vol.  ir,  No.  10,  pp.  283-^54, 
pis.  i-x.    Washington,  1884.) 

This  work  consists  of  three  parts ;  the  first  "  a  review  of  the  fauna  of 
the  Saint  John  formation,  contained  in  the  Hartt  collection."  This 
work  is  not  meant  to  encroach  on  Mr.  Mathew's  work,  and  contains 
merely  illustrations  and  descriptions  of  specimens  in  the  Hartt  collec- 
tion belonging  to  Cornell  University,  and  Mr.  Mathew  proposed  speci- 
fic names  for  the  new  species  excepting  one,  Harttia  mathewi,  the  type 
of  the  n.  g.  Harttia  Walcott,  a  very  curious  form  belonging  to  the 
Cahjptrwidw.  Tbe  new  species  are  Lingula  f  dawsoni  Muthew,  Hyolithes 
damamts,  nnd  //.  micmao  Matbew.  Conocoryphe  walcotfi  Mathew  is 
also  mcuiioiiod  here  for  the  first  time.  The  new  subgenus  Salteria  is  pro- 
8.  Mis.  33 37 
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posed  in  place  of  the  generu  use  of  the  name  Erinnys  anticipated.  Mr. 
G.  F.  Matthew  having  proposed  the  name  Bailiellay  Conocoryphe  (Bai- 
liella)  baileyi^  this  name  will  be  substituted  for  Salteria^  in  referring  to 
the  St.  John  species.  Mr.  Walcott  does  not  accept  the  genus  Conoce- 
phalites,  and  refers  its  different  species  to  some  of  Ftychoparia  and  one 
of  Gonocoryphe. 

The  second  part  is  on  the  "fauna  of  the  Braintree  argillites."  Mr. 
Walcott  gives  excellent  figures  of  Paradoxides  harlani  and  doubts  its 
specific  difference  from  P.  bennetti.  He  describes  two  new  species  from 
this  formation,  HyolWies  8h4ileri  SLudPtychoparia  rogersi^  and  refers  Whit- 
field's Arionellm  quadrangularis  to  the  genus  Agraulos. 

Parfc  three  contains  the  description  of  a  new  genus  and  species  of 
Phyllopoda  from  the  middle  Cambrian  slate.s  of  Parker's  farm,  Georgia, 
Vt.,  Protocaries  n.  g.  type  P.  marshi.  The  illustrations  are  all  wood- 
cuts, and  are  very  good  of  their  kind. 

Walcott,  0.  D.  —Appendages  of  the  Trilobite.   (Science,  Ko.  57,  March 

7,  vol.  Ill,  pp.  279-281.    Cambridge,  1884.) 

An  interesting  paper  on  the  appendages  of  the  Asaphus  megistos,  de- 
scribed by  Prof.  John  Mickleborough.  Mr.  Walcott  notes  the  verifica- 
tion of  the  hypothesis  that  the  legs  were  jointed  beneath  the  pygidinm 
as  the  only  addition  to  our  knowledge  furnished  by  this  specimen.  An 
excellent  figure  accompanies  the  paper ;  there  are  also  figures  of  Cdly' 
mene  senaria^  copied  from  those  in  Bull.  Mus.  Oomp.  ZooL,  Vol.  vin,  p. 
204, 1881. 

Ward,  L.  F. — On  Mesozoic  Dicotyledons.  (Amer.  Journ.  Sci.  and  Arts, 
April,  vol.  xxvn,  p.  293.    Kew  Haven,  1884.) 

Mr.  Ward  reviews  briefly  the  present  condition  of  our  knowledge  of 
the  subject,  and  gives  a  history  of  its  progress,  and  some  generaliza- 
tions and  attempts  at  comparisons  with  European  beds. 

Ward,  L.  F. — Caulinites  and  Zamiostrohtis  (Science,  No.  65,  May  2,  vol. 
in,  pp.  532,533.  Cambridge,  1884.)  An  answer  to  J.  F.  Jameses 
"Two  species  of  Tertiary  Plants.^ 

White,  C.  A.— A  Review  of  the  Fossil  Ostreidse  of  iNorth  America,  and 
a  Comparison  of  the  Fossil  with  the  Living  Forms.  With  appendices 
by  Prof.  Angelo  Heilprin  and  Mr.  John  A.  Ryder.  (Rep.  of  the  Sec. 
of  the  Interior  for  1883,  vol.  m.  Rep.  of  the  director  of  the  U.  S. 
Geol.  Surv.,  pp.  273-430,  pis.  xxxiv  to  Ixxxii.  Washington,  1883.) 
[Appeared  1884.] 

A  valuable  condensation  of  the  known  iNorth  American  oysters,  with 
copious  illustrations.  The  plan  is  the  same  as  that  followed  in  the  Re- 
view of  the  Kon  .marine  Fossil  MoUnsca  published  the  year  previous. 

White,  C.  A. — On  a  small  Collection  of  Mesozoic  Fossils  collected  in 
Alaska  by  Mr.  W.  H.  Dall,  of  the  United  States  Coast  Survey.  (On 
Mesozoic  Fossils.  Bull.  U.  S.  Geol.  Surv.,  vol.  I,  No.  4,  pp.  98-103, 
pl.Ti    WaBhington,1884.)  o..ea..GoogIe 
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The  author  describes  a  variety  of  Aucella  concentrioa  Fisher,  a  uew 
species  Cyprina  f  dalHiy  and  a  long  very  slim  cephalopod,  Belemnites 
macritatis.  He  discusses  the  age  of  the  strata  containing  them,  and 
concludes  that  they  occupy  a  transitional  position  between  the  Creta 
ceous  and  Jurassic,  as  indicated  by  Mr.  J.  Marcou. 

White,  C.  A. — Description  of  certain  Aberrant  Forms  of  the  Ghamidse 
from  the  Cretaceous  Rocks  of  Texas.    (On  Mesozoic  Fossils.    Bull.  U. 
S.  Geol.  Surv.,  vol.  i,  No.  4,  pp.  93-97,  pis.  i-v.     Washington,  1884.) 
Describes  the  following  new  species :  Bequieniapatagiataj  Monopleura 
mardda  and  ilf.  pinguiscula.    Numerous  figures  accompany  the  descrip- 
tions. 

White,  C.  A. — On  the  Nautiloid  Genus  Enclimatoceras  Hyatt,  and  a 
description  of  the  type  species.     (On  Mesozoic  Fossils.     Bull.  TJ.  S. 
Geol.  Surv.,  vol.  i,  No.  4,  pp.  104, 105,  pis.  vii-ix.    Washington,  1884.) 
The  generic  description  is  by  Mr.  A.  Hyatt,  and  the  specific  descrip- 
tion of  E.  ulrtchi  is  by  Mr.  C.  A.  White. 

White,  0.  A. — On  the  Macrocheilus  of  Phillips,  Plectostylus  of  Conrad, 
and  Solenisais  of  Meek  &  Worthen.     (Proc.  U.  S.  National  Museum, 
vol.  Yi,  pp.  184-187,  pi.  viii.     Washington,  1883.) 
Kefers  to  Soleniscus  a  number  of  species  previously  described  as 

Macrocheilv^. 

White,  C.  A. — Enemies  and  Parasites  of  the  Oyster,  past  and  present. 

(Science,  vol.  iii,  p.  618.    Cambridge,  1884.) 

The  author  shows  that  Gliona  or  a  similar  burrowing  sponge  infested 
certain  brachiopod  shells  as  early  as  the  Devonian,  and  that  similar  forms 
were  as  common  upon  the  fossil  Ostreidae  as  they  are  upon  the  living. 
He  also  shows  that  the  remains  of  star-fishes  are  rarely  found  with  fossil 
Ostreidae,  although  they  are  so  common  an  enemy  to  living  oysters. 

White,  C.  A. — The  Fossils  of  the  Indiana  Rocks,  No.  3.  (Indiana  de- 
partment of  Geol.  and  Nat.  Hist,  (thirteenth  annual  report),  part  ii, 
Palaontology,  p]).  107-180,  pis.  23-39.  John  Collett,  State  geologist. 
Indianapolis,  1884.) 

In  this  work  Mr.  White  gives  excellent  descriptions  of  the  character- 
istic invertebrate  animal  remains  of  the  Carboniferous  period,  illustrated 
by  figures  drawn  by  Mr.  MeConnell.  Many  of  the  figures  are  borrowed 
from  previous  works,  but  their  execution  is  good  and  gives  an  excellent 
idea  of  the  characteristic  Carboniferous  forms  of  the  central  coal  basin. 

Whiteaves,  J.  F. — Mesozoic  Fossils.    Vol.  i,  part  iii.    On  the  fossils  of 
the  coal-bearing  deposits  of  the  Queen  Charlotte  Islands,  collected  by 
Mr.  G.  M.  Dawson  in  1878.     (Geol.  and  Nat.  Hist.  Survey  of  Canada, 
pp.  1 91-202,  pis.  21-32.     Montreal,  April,  1884.) 
In  this  report  the  fossils  occurring  in  a  section  13,000  feet  thick  are 

de8crit)ed  as  Cretaceous.    The  three  lower  beds,  aggregating  0,500  feet 
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in  thickness,  are  supposed  to  represent  the  lower  part  of  the  middle  Gre- 
taiceous,  notwithstanding  the  fact  that  they  contain  many  fossils  consid- 
ered Jurassic  by  previous  American  authors.  However,  the  identity  of 
these  species  is  very  doubtful.  The  ui)per  division,  containing  Inocera- 
mus  probleniaticuSy  is  1,600  feet  thick  and  is  separated  from  the  three 
lower  divisions  by  2,000  feet  of  unfossiliferous  strata,  the  whole  mass 
resting  unconformably  upon  what  is  considered  the  Triassic-.  The  au- 
thor is  driven  by  his  conclusions  to  assert  that  the  Jurassic  of  the  Black 
Hills  and  Rocky  Mountains  is  Cretaceous.  In  order  to  make  a  more  com- 
plete Cretaceous  series,  he  cuts  out  the  entire  Jurassic  formation.  Mr. 
Whiteaves  seems  to  have  overlooked  the  work  of  Mr.  C.  Grewingk,  who 
described  the  fossils  brought  back  by  Ilia  Wossnes^ensky,  the  work  of 
Eichwald,  who  described  the  fossils  brought  back  by  Doroschin,  and 
that  of  Pinart,  all  three  describing  a  somewhat  similar  fauna  in  Eussian 
America.  He  has  also  not  noticed  the  fact  that  traces  of  a  Jurassico- 
cretaceo  fauna  occur  from  the  neighborhood  of  Moscow,  through  Siberia 
to  Alaska,  and  that  very  possibly  he  has  similar  passage  beds  in  British 
Columbia  and  Queen  Charlotte's  Islands,  that  such  passage  beds  are 
found  between  every  formation,  and  that  the  occurrence  of  some  of  oor 
Jurassic  ibssils  in  such  a  connection  is  a  poor  reason  for  calling  Creta- 
ceous the  beds  where  there  is  no  such  association. 

The  following  new  species  are  described :  Belemnites  skidegatensis  f , 
Spiroceras  carlottensiSy  Sphenodiscus  mandensis^Haploceras  cumshetcaense, 
Stephanoceras  ohlatum^  Stephanoceras  cepoides,  Hamitesf  glaher^  N'erincea 
mandensh^  Cerithium  sJcidegateme,  VaniJcoro  pulchellaf,  Calliostoma  con- 
strictunij  Cinulia  pnsilla^  Gorbula  eoneinna^  Periploma  cuspidatuMj  Thra- 
cia  semiplanat^y  Tellina  sJcidegatensis,  Thetis  affinisfy  Cyprina  occiden- 
taliSj  Trigonia  mandensis^  Yoldia  arafa^  Trigonoarca  tumida^  Litkodomus 
mandensifSy  Melina  sMdegatensis,  Inoceramus  moresbyensis^  Amuaium  len- 
ticulare  f  Ostrea  sJcidegatensis  ?,  Astroccenia  irregularis^  Schloenhachia  pro^ 
pinqua^  Gardium  turn iduluniy  Fecten  carlottensis,  Rhynchonella  man4ensiSj 
I>iscina  semipolita. 

Whiteaves,  J.  F. — On  the  Lower  Cretaceous  Rocks  of  British  Colum- 
bia. (Trans.  Roy.  Soc.  Canada,  section  iv,  1882,  pp.  81-86.) 
Describes  three  new  species,  illustrated  by  three  woodcuts  in  tho 
text:  Olcostephanus  quatrinoensis,  Pholadomya  vancouverensis^  Inocera- 
mus quatsinoensis.  Mr.  Whiteaves  holds  with  Eichwald  that  the  pres- 
ence of  an  abundance  of  Aurcellce  is  a  sure  proof  of  the  Neocomian  ago 
of  the  rocks  in  which  they  occur. 

Whiteaves,  J.  F. — On  some  supposed  Annelid  tracks  from  the  Oa«p6 
Sandstone.  (Trans.  Roy.  Soc.  Canada,  section  iv,  1882,  pp.  109-111, 
pis.  xi  and  xii.) 

Mr.  Whiteaves  proposes  the  name  of  Gyrichnites  gaspensis  for  certain 
supposed  annelid  tracts  of  the  Lower  Devonian  of  Point  Gaspd,  and 
illustrates  them  on  two  plates,  unfortunately  on  a  reduced  scale* 
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TVhitbaves,  J.  F.— Paleozoic  Fossils,  (vol.  iii,  part  1,  Geol.  and  Nat 
Hist.  Surv.  Canada.  Montreal,  March,  1884,  pp.  1-43,  pis.  i-viii.) 
This  part  is  on  some  new,  imperfectly  characterized,  or  previously 
unrecorded  species  of  fossils  from  the  Guelph  Formation  of  Ontario. 
The  Hsts  of  the  fossils  of  this  formation  in  the  "Geology  of  Canada" 
contain  the  following  names,  for  the  species  of  which  no  descriptions  or 
figures  have  ever  been  published,  and  which,  consequently,  it  has  been 
'  impossible  to  recognize :  ColumnaHa  galtensiSj  I>iphyphyllum  irregulare^ 
Amplexus  lascatus^  Oyclonema  galtensts^  0.  Thysbe^  G.  Psyche,  C.  depressa, 
Pleurotomaria  huronensin,  Murchisonia  tulliay  Gyrtoceras  jonesi.  The 
present  author  describes  two  new  genera,  Pycnostylus  and  Godonocheilus, 
and  the  following  new  species:  Pycnostylus  gttelphensis,  P.  elegans.  Mono- 
merella  ovata,  M.  ovata  var.  lata,  Ooniophora  crassa,  Anodontopsis  con- 
cinnaj  Tlionia  galtensis,  T.  f  costulata-,  ISubulites  compactvs,  Godoncheilvs 
striatum,  Trochonema  inornatum,  Straparollus  crenulatus,  Pleurotomaria 
eyclostomuj  P.  durhamensis,  Murchisonia  hespelerensis,  M.  constricta,  M» 
soluta,  M.  tropidophorUj  Tryblidium  cana^ense,  Scenella  conica,  JEcculiom- 
phalus  cirdnaUis,  Ascoceras  townsendi,  JEurypterus  boylei. 

Whitfield,  R.  P. — ^Notice  of  some  new  Species  of  Primordial  Fossils 
in  the  Collections  of  the  Museum,  and  Corrections  of  previously  de- 
scribed Species.    (Bull.  Amer.  Mus.  ITat.  Hist.,  February,  1884,  vol, 
I,  No.  5,  pp.  139-154,  pis.  xiv  and  xv.    New  York.) 
Mr.  Whitfield  thinks  that  the  typical  New  York  Potsdam  is  about 
equivalent  to  the  lower  portion  of  the  Wisconsin  areas,  and  that  the 
Acadian  beds  of  Canada  and  Vermont  and  perhaps  the  other  Atlantic 
areas  are  not  appreciably  different  in  age,  but  that  the  difference  in 
faunae  is  more  the  result  of  conditions  upon  which  life  depended  than 
a  difference  in  time.    Mr.  Whitfield  was  probably  unaware  of  the  fact 
that  .3,000  feet  of  limestone  without  a  break  separate  the  Georgian 
from  the  Potsdam  fauna  in  Central  Nevada.    He  describes  the  following 
new  species :  Idngulepis  minima,  Orthisina  orientalis,  Nothozoe  verm^m- 
tana,  Gonocephalites    verrucosus^   Arionellus  quadra/ngularis,    Angelina 
hitchcocki,  Dikellocephalus  f  marcoui,  Maclurea  wadsworthi. 

WrLLiAMS,  H.  S.— On  the  Fossil  Faunas  of  the  Upper  Devonian  along 
the  Meridian  76^  30'  from  Tompkins  County,  New  York,  to  Bradford 
County,  Pennsylvania.    (Bull.  U.  S.  Geol.  Surv.,  vol.  i.  No.  3,  pp. 
55-86.    Washington,  1884.) 
This  paper  is  the  first  of  a  series ;  it  contains  an  interesting  discussion 

of  the  relative  positions  of  the  Upper  Devonian  faunas  of  the  meridian 

of  Ithaca,  N.  Y.    Mr.  Williams  does  not  always  explain  clearly  where 

his  stations,  designated  by  numbers,  are  located. 

Williams,  H.  S. — ^The  Spirifers  of  the  Upper  Devonian.     (Science, 

vol.  m,  pp.  374, 375.    Cambridge,  1884.) 

The  author  criticises  the  strati  graphical  position  assigned  to  some  of 
the  fossil  species  in  Report  of  Progress  G.  7,  2d  Geo).  SurvAnof  Pennsyl- 

Tania.  '^"^^    ^  *-^ 
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Woodward,  H. — On  the  Structure  of  Trilobites.    (Geol.  Magazine, 
3d  Decade,  February,  1884,  vol.  i,  ^o.  2,  pp.  78,  79.    London.) 
A  reproduction  of  the  author's  views  on  the  appendages  of  trilobites, 

and  Asaphus  platyeephalus  Stokes,  in  particular,  as  published  in  187 1  in 

the  Geol.  Magazine,  July,  pp.  289-294,  pi.  viii. 

Woodward,  H. — ^Notes  on  the  Appendages  of  Trilobites.  Note  to  ac- 
company three  woodcuts  of  Asaphus  megistos,  a  Trilobite  discovered 
by  Mr.  James  Pugh,  near  Oxford,  Ohio,  in  the  upper  portion  of  the 
Hudson  River  group.  (Geol.  Magazine,  3d  Decade,  April,  1884,  voL 
I,  No.  4,  pp.  162-1G5.    London.) 

Reproduces  Mr.  John  Mickleborough's  figures  of  Asaphus  megistos 
with  a  few  remarks.  He  suggests,  concerning  Mr.  Walcott's  restoration 
of  Galymene  senaria,  that  the  last  seven  pairs  of  appendages  belonging 
to  the  pygidium  were  more  probably  lamelliform  branchigerous  append- 
ages as  in  Limulus  and  in  living  isopods.  (See  Mr.  Walcott's  article 
in  Science,  vol.  iii,  pp.  279-281.) 

WoRTHEN,  A.  H.— Descriptions  of  two  new  species  of  Crustacea,  fifty- 
one  species  of  MoUusca,  and  three  of  Orinoids,  from  the  Carboniferous 
formations  of  Illinois  and  adjacent  States.  (Bull.  No.  2,  Illinois  State 
Mus.  Nat.  Hist.,  March,  1884,  pp.  1-27.  Springfield,  111.) 
No  illustrations  accompany  the  descriptions  of  these  species :  Colpo- 
caris  chesterensiSy  Solenocaris  SU  Ludovicij  Nautilus  montgomeryensiSj 
Pleurotomaria  WinoiensiSj  P.  gifford%  P.  adamsij  P.  nauvooensiSj  P.  cox- 
ana^  Porcellia  peoriensis,  Loxonema peoriensiSj  L,  quadricarinatuSy  Ortho- 
nema  carbonariaj  Tra-chydomia  nodulosa,  Bellerophon  giganteuSj  Natieop- 
sis  madisonensis^  Polyphemopsis  f  JceoJculCy  Schizodus  magnusy  8.  varsovi- 
ensisy  8,  nauvooensiSy  8.  depressMSy  8.  f  circuluSy  Allorismaillinoiens^iSy  A, 
elongata^  Solenomya  varsaviensis,  8*  monroensisy  8.  iowa^ensisy  Avicutopinrut 
iUinoiens€y  Sanguinolites  f  multistriatusy  8,  burlingtonensiSy  Bdkevellia  ilH- 
noiensi^y  Myalina  monroensiSy  Nucula  illinoiensiSy  Modiola  illinoiensis,  Gar- 
diomorphaf  pellaensiSyPleurophorus  chesterensiSy  P.minimay  P.  monroeiudsy 
Edmondia  varsoviensisy  E.  iUinoiensiSy  Aviculopecten  oresteSy  A.  niotensey 
A.  elsahensiSy  A,  chesterensiSy  A.  spinuliferuSy  A.monroensisy  A.  talbotiy  A. 
collettiy  A.  edwardsiy  Lima  f  menardiy  Disdna  varsoviensiSy  Terebratula 
rotcleyiy  Athyris  squamosuSy  Bhynclionella  illinoiensiSy  Lingula  varsoviensiSy 
Lepetopsis  chesterensiSy  Batocrinus  montgomeryensiSyB.subconietiSyPoteriO' 
crinus  spinuliferous.  The  typical  specimens  will  be  placed  on  exhibition 
in  the  cases  of  the  State  museum. 
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ZOOLOGY. 


By  Professor  Theodore  Gill. 


INTRODUCTION. 

Investigations  into  the  secrets  of  the  a.niinal  world  Lave  been  con- 
daeted  by  most  of  the  investigators  prominent  for  the  past  few  years, 
and  by  the  usual  number  of  recruits  to  the  ranks  of  zoologists.  The 
addition  to  our  knowledge  of  the  various  types  of  the  animal  kingdom 
has  been  substantial  and  important,  but  as  usual  chiefly  confined  to 
matters  of  detail  and  refinement,  which  can  be  only  appreciated  by  the 
skilled  biologist.  Some  noteworthy  discoveries  that  can  be  set  forth  in 
a  few  words,  and  whose  importance  can  readily  be  appreciated  by  all' 
have  likewise  been  made.  Among  them  are  the  find  of  a  Silurian  scor- 
pion which  takes  the  class  of  Arachnids  much  farther  back  in  time,  a 
like  extension  backwards  of  the  fishes  by  the  exhumation  of  remains 
near  the  base  of  the  upper  Silurian  beds  of  Pennsylvania,  by  Mr.  Olay- 
pole,  and  the  confirmation  of  the  oviparity  of  the  Monotremes,  of  the 
only  two  known  family  types  (Ornithorhynchids  and  Tachyglossids), 
by  Messrs.  W.  D.  Caldwell  and  W.  Haacke,  as  well  as  some  insight  into 
their  embryonic  stages. 

There  are  also  two  features  of  special  interest  as  signs  of  the  time, 
in  the  accessions  to  the  ranks  of  true  investigators  from  sources  from 
which  in  times  past  none  looked  for  work  of  an  exact  or  highly  original 
nature;  such  are  the  female  sex  and  people  formerly  called  barbarous. 

A  most  pleasant  feature  is  the  number  of  recent  female  contributors, 
and  there  is  a  most  laudable  absence  of  ignorant  wonder  and  congratu- 
lation in  all  of  them.  America  and  England  have  been  especially  for- 
tunate in  the  number  of  able  female  in  vestigators.  We  may  be  pardoned 
for  recalling  the  names  of  a  few.  In  the  United  States,  Miss  Eosa 
Smith,  of  San  Diego,  Oal.,  has  described  new  species  and  a  genus  of 
fishes;  Miss  Katherine  J.  Bush  has  published  a  useful  catalogue  of 
mollusca  and  echinodermata  of  Labrador ;  Miss  Mary  H.  Hinckley  has 
made  known  the  habits  and  transformations  of  a  tree-frog  {Hyla  Picker- 
ingii)  in  a  special  monograph ;  Miss  Sara  Gwendolen  Foulke  has  made 
known  the  structure  and  habits  of  many  of  the  lower  forms  of  animal 
life;  Miss  Mary  Esther  Murtfeldt  has  given  several  communications  on 
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insects;  and  Miss  Genevieve  Jones  and  Miss  Eliza  Scbulze  have  given 
to  the  world  a  most  magnificent  illustrated  work  on  the  nests  and  eggs 
of  the  birds  of  Ohio,  In  England,  Miss  E.  A.  Ormerod  has  published 
excellent  reports  on  the  insects  aiiecting  agricultural  interests ;  Miss 
Catherine  C.  Hopley  has  been  active  in  the  study  of  reptiles,  and  espec- 
ially the  snakes,  and  published  a  very  creditable  volume  on  the  latter; 
Miss  Agnes  Crane  has  contributed  to  the  history  of  Brachiopods,  Poly- 
zoans,  and  other  animals;  and  Miss  Alice  Johnston  has  attacked,  with 
a  well-equipped  mind  and  training,  some  of  the  most  profound  problems 
in  morphology.  Further,  we  may  name  two  who  have  done  excellent 
work  in  presenting  in  popular  form  the  results  of  recent  researches,  Miss 
Arabella  Buckley,  and  Mrs.  Martin,  who,  in  conjunction  with  her  hus- 
band. Professor  Martin,  of  the  Johns  Hopkins  University,  has  published 
a  manual  of  physiology. 

Distant  and  formerly  isolated  Japan  has  also  furnished  to  the  scien- 
tific corps  a  notable  contingent,  who  have  demonstrated  the  ability  of 
the  Mongolian  race  to  hold  their  own  with  the  best  of  the  Caucasians. 
Professor  Kakichi  Mitsikuri,  a  graduate  of  the  Johns  Hopkins  Univer- 
sity, and  now  professor  of  zoology  in  the  Universi€y  of  Tokio,  and  Dr. 
Isao  lijima  have  been  working  successfully  in  fields  wherein  only  the 
best  trained  minds,  supplemented  by  extraordinary  skill  in  anatomy 
and  manipulation  generally,  can  hope  for  success.  Laborers  such  as 
these,  of  either  sex  or  any  country,  will  always  be  welcome. 

A  pleasant  and  in  some  ways  an  important  event  of  the  year  was  the 
meeting,  for  the  first  time  in  its  long  history,  of  the  British  Association 
for  the  Advancement  of  Science  on  American  soil  or  even  outside  of 
the  British  Isles.  The  session  at  Montreal  in  September  was  as  largely 
attended  as  could  have  been  expected  under  the  circumstances,  and 
there  was  a  pleasant  interchange  of  courtesies  between  the  association 
and  its  younger  American  sister.  Many  naturalists  long  known  to 
each  other  by  reputation,  and  often  through  correspondence,  met  face 
to  face  for  the  first  time,  and  doubtless  misapprehensions  were  rectified, 
better  knowledge  of  each  other  obtained,  mutual  respect  insured,  and 
personal  friendship  cemented. 

As  in  the  previous  reports,  the  language  of  the  original  from  which 
the  abstract  is  compiled  is  generally  followed  as  closely  as  the  case 
will  permit.  It  has,  however,  been  found  necessary  to  limit  the  ab- 
stract to  the  illustration  of  the  prominent  idea  underlying  the  original 
memoir,  and  pass  by  the  proofs  and  collateral  arguments.  At  the 
same  time  it  has  been  often  attempted  to  bring  the  new  discovery  into 
relation  with  the  previous  status  of  information  respecting  the  group 
under  consideration.  As  to  the  special  discoveries  recorded,  they  have 
been  generally  selected  (1)  on  account  of  the  modifications  the  forms 
considered  force  on  the  system;  or  (2)  for  the  reason  that  they  are  or 
have  been  deemed  to  be  of  high  taxonomic  importance;  or  (3)  because 
the  animals jper  se  are  of  general  interest;  or,  finally,  (4)  because  they 
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are  of  special  interest  to  the  Amerrcan  naturalist.  Of  course  zoologists 
cultivating  limited  fields  of  research  will  find  in  omissions  cause  for 
censure,  and  may  urge  that  discoveries  of  inferior  importance  have 
been  noticed  to  the  exclusion  of  those  better  entitled  to  it.  It  is  freely 
admitted  that  this  charge  may  even  be  justly  made ;  but  the  limits 
assigned  to  the  record  have  been  much  exceeded,  and  the  recorder  has 
studied  the  needs  of  the  many  rather  than  of  the  few.  The  summary 
is  intended,  not  for  the  advanced  scientific  student,  but  for  those  who 
entertain  a  general  interest  in  zoology  or  some  of  the  better- known 
classes. 

A  very  partial  bibliography  of  noteworthy  memoirs  and  works  relat- 
ing to  different  class  of  animals  is  supplied,  and  will,  it  is  hoped,  prove 
to  be  of  use  to  some  to  whom  the  voluminous  bibliographies  and  rec- 
ords of  progress  in  science  are  inaccessible. 

It  has  been  a  difficult  matter  to  select  the  titles  which  might  be 
most  advantageously  introduced  in  a  limited  report  like  the  present. 
Articles  of  a  general  interest  or  of  special  importance  as  contributing 
to  throw  light  on  the  affinities  of  certain  groups,  or  monographs  have 
been  given  the  first  place.  Necessarily  many  very  important  papers 
have  not  been  referred  to,  and  very  few  descriptive  of  species  have 
been  admitted,  and  only  when  unusual  interest  attaches  to  the  new 
species  or  the  groups  which  they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  foi^  most  ma- 
terial assistance  to  the  Zoologischer  Anzeiger  of  Professor  Cams  and  to 
the  Journal  of  the  Royal  Microscopical  Society. 

SYNOPSIS  OF  ABEANGEMENT. 
I.   GENEBAL  ZOOLOGY. 

II.  PBOTOZOANS.    Sporozoans;  Bhizopods,*  Infusorians. 
in.  POBiFEBS.    Sponges. 

IV.   CCELENTEBATES.      PolypS ;   Acdlcphs. 

V.  ECHINODEBMS.    Orinoids;  Asterioids;  Echinoids;  Holothurians. 
VI.  WORMS.    Eotifers;  Platy helminths;  Nematelminths;  Annelids. 
VII.  ARTHROPODS.    Merostomes;  Crustaceans;  Arachnids;  Insects. 
VIII.  MOLLUSCOiDS.    Polyzoaus;  Brachiopods. 
IX.  MOLLUSKS.    Acephals;  Gastropods;  Cephalopods. 

X.  PBOTOCHOEDATES.      TuuicatCS. 

XI.  VEBTEBI.ATES.    Fish-like  Vertebrates;  Leptocardians ;  Selachi- 
ans; Fishes;  Amphibians;  Eeptiles;  Birds;  Mammals. 

I.  GENERAL  ZOOLOGY.^ 

The  deqp-sea  researches  of  the  United  States  Fish  Commission  in  1884. 

Professor  Verrill  has  given  an  account  of  the  work  of  the  steamer 
Albatross  in  1884.  The  exploration  of  the  Gulf  Stream  region  was  con- 
tinued under  nearly  the  same  conditions  as  in  1883,  and  four  trips 
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were  made  between  July  20  and  September  13.  Sixty-nine  dredgings 
were  made.  Of  these,  five  were  in  depths  between  2,000  and  2,000 
fsithoms  and  the  rest  in  less  deep  water.  The  results  were  "higlily 
satisfactory,  both  in  the  way  of  physical  observations  and  zoological 
discoveries."  Large  numbers  of  additions  were  *^  made  to  the  fauna,  in- 
cluding representatives  of  nearly  all  clasaes  of  deep-sea  animals.  Many 
pelagic  species  were  also  secured  in  surface  nets,  and  especially  in  the 
trawl-wings.  Among  these  there  are  some  new  forms,  and  many  of 
them  have  previously  not  been  observed  so  far  north  and  near  the  Gulf 
Stream.'^ 

The  deep-sea  deposits  were  especially  noteworthy.  "  The  bottom  be- 
tween GOO  and  2,000  fathoms,  in  other  regions,  has  generally  been  found 
to  consist  mainly  of  '  globigeriua  ooze,^  or  sometimes  of  a  mixture  of 
globigerina  and  pteropod  ooze.  Off  our  northern  coast,  however,  this  is 
by  no  means  always  the  case.  The  ooze  is  always  mixed  with  some 
sand  and  frequently  with  much  clay-mud.  In  a  number  of  instances 
the  bottom,  between  500  and  1,200  fathoms,  has  been  found  to  consist 
of  tough  and  compact  clay,  so  thoroughly  hardened  that  many  large 
angular  masses,  sometimes  weighing  more  than  fifty  pounds,  have  been 
brought  up  in  tlie  trawl.'' 

The  animals  obtained  were  sometimes  of  singular  interest.  "  Many 
additions  to  the  fauna  of  great  depths  were  made,  and  a  large  portion 
of  them  are  undescribed  forms.  Some  of  the  fishes  were  of  great  inter- 
est. Huge  spiny  spider  crabs  (Lithodes  Agassizii)  over  three  feet  across 
were  taken  in  1,000  to  1,230  fathoms,  and  another  very  large  crab 
(Oeryon  quinquedens)  occurred  in  great  abundance  in  500  to  1,000  fath- 
oms." Numerous  species  of  handsome  shrimps,  many  "  of  a  bright  color 
and  some  of  very  large  size,  occurred  as  usual  in  the  deeper  dredgings. 
Some  of  these  had  not  been  taken  before." 

Of  the  Echinoderras,  the  star-fishes  were  numerous,  and  two  species 
of  a  very  singular  genus,  called  Brisinga,  were  obtained  in  many  locali 
ties,  sometimes  in  large  numbers.    Ophiurans  of  many  species  were 
also  obtained  in  numerous  localities.     {Am.  Journ.  8o.  (3),  xxviii,  pp. 
378-384.) 

Origin  of  the  deep-sea  fauna  .—In  a  monograph  of  the  Pourtaiesiidae,  a 
family  of  deep-sea  Echinoidea,  Professor  Sven  Loveu  has  expre  sed  some 
thoughts  respecting  the  origin  of  the  deep-sea  fauna,  and  suggested  how 
the  forms  characteristic  of  the  depths  may  have  been  evolved,  distrib- 
uted, and  modified  from  species  of  the  littoral  zone. 

^' In  the  adult  state  most  of  the  marine  evertebrates  remain  in  their 
native  station,  wandering  within  its  precincts.  Their  embrj^onic  and 
larval  age  is  their  period  of  dispersal.  Of  numerous  littoral  forms,  of 
different  classes,  tribes,  and  orders,  currents  must  occasionally  carry 
away  the  free  swimming  larvae  far  into  the  sea,  and  during  the  course 
of  succeeding  generations  early  stages  of  many  a  species  will  have  in  this 
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way  reached  the  wide  oceau.  Tbere  they  will  have  sunk,  their  de- 
velopment accomplished  all  through  depths  full  of  danger  and  more 
and  more  uncongenial,  and  a  few  of  them  will  hd.ve  settled  on  the  bot- 
tom of  the  abyss,  and  fewer  still  will  have  come  to  thrive  there.  Among 
these  some  will  long  have  their  original  character,  and  but  slowly  been 
modified,  while  others  will  have  exhibited  a  latitude  of  variation  un- 
known or  rarely  seen  where  they  came  from,  but  upon  the  whole  there 
will  be  reasons  for  assuming  the  less  altered  forms  to  be  new  comers, 
the  more  deviating  to  be  old  inhabitants  of  the  deep." 

Organisms  in  ice.^A  Philadelphia  gentleman  gave  Prof.  Joseph  Leidy, 
for  examination,  a  vial  of  water  obtained  from  a  lump  of  ice  which  had 
been  used  to  cool  ordinary  drinking  water.  ^^  From  time  to  time,  among 
some  sediment  taken  from  the  water-cooler,  the  gentleman  had  observed 
what  he  supposed  to  be  living  worms,  which  he  suspected  were  intro- 
duced with  the  water  into  the  cooler  and  not  with  the  ice."  On  exami- 
nation of  the  water  melted  from  this  ice.  Professor  Leidy  was  "surprised 
to  find  a  number  of  worms  among  some  flocculent  sediment,  mainly  con- 
sisting of  vegetal  hairs  and  other  dihris.  Besides  the  worms,  there  were 
also  immature  Anguillulas,  and  a  number  of  Rotifer  vulgaris^  all  living. 
It  would  appear  that  these  animals  had  all  been  contained  in  the  ice, 
and  had  been  liberated  on  melting.  It  was  an  unexpected  source  of 
contamination  of  our  drinking  water  that  Professor  Leidy  had  previ- 
ously supposed  very  improbable.  The  little  worms  he  was  not  familiar 
with." 

A  study  of  the  worms  showed  that  "they  belong  to  the  family  Lum- 
bricidaSj  and  probably  may  be  an  undescribed  species  of  Lumbriculus. 
The3'  are  white  or  colorless,  from  4  to  6  millimeters  long  by  a  third  of  a 
millimeter  in  thickness;"  there  are  about  thirty  segments.  "Several 
dead  worms  swarmed  in  the  interior  with  large,  ovate,  beaked,  ciliated 
infusoria,  measuring  from  0.05  to  0.06  "™  long  by  0.04  to  0.048°^  broad." 
(Proc.  Acad.  Nat.  Sc.  Phila.,  1884,  p.  260.) 

Microscopic  fauna  in  water  reservoirs. — An  accidental  breaking  of  a 
valve,  necessitating  the  drawing  off  of  the  water  from  the  Fairmount 
reservoir,  was  taken  advantage  of  by  Mr.  Edward  Potts  to  study  the 
minute  fauna  to  be  found. 

"  The  commensal  habit  of  many  of  the  lower  animals  who  feed  by 
the  creation  of  ciliary  whirlpool  currents  has  been  frequently  referred 
to;  the  weaker  cufrent-makers,  such  as  vorticellae,  stentors,  and  the 
errant  and  tubicolous  rotifers,  planting  themselves  about  the  heads  of 
the  stronger  polyzoa  to  supply  their  own  nets  with  what  may  have  es- 
caped from  the  others.  The  same  instinctive  principle  which  leads  all 
these  to  locate  themselves  most  plentifully  amongst  the  stones  in  the 
rapids  of  streams,  was  particularly  noticeable  in  promoting  their  ag- 
gregatien  upon  and  in  the  neighborhood  of  the  inlet  and  outlet  gates 
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of  the  reservoirs.  The  feeble  curreDts  produced  by  each  can  only 
bring  within  its  reach  the  floating  provision  from  a  very  limited  area ; 
the  volume  of  water  poured  through  these  gates  brings  to  them  a  rich 
supply,  and  the  numbers  and  variety  of  these  organisms  increase  in  pro- 
portion. Of  the  fixed  forms  were  seen  amongst  the  bryozoa,  besides  one 
or  more  undetermined  species  of  Plumatella,  Pectinatella  magnifica^  and 
Urnatella  gracilis  of  Leidy,  and  the  newly  described  Faludicella  erecta. 
Attached  to  these  were  vorticellae,  ©pistilis,  and  stentors  innumerable ; 
Pyxicola  and  Acineta,  rotifers  of  various  names,  including  prominently 
Limnias  and  other  probably  undescribed  forms  among  the  melicertidse. 
Very  abundant  among  these  was  the  interesting  chaetobranch  annelid, 
ManayuTikia  speeiosa  Leidy,  which  has  of  late  been  frequently  noticed 
in  this  vicinity,  and  the  wonderfully  marine-looking  hydroid  Cordylo- 
phora  Idoustris.  This  last  was  particularly  abundant  around  the  south- 
east outlet,  its  stems  forming  a  complete  matting  over  many  yards  of 
surface,  commingled  with  bryozoa  and  sponges  in  intricate  confusion,^ 
{Proe.  Acad.  Nat  8c.  Phila.j  1884,  pp.  217-219.) 


biosis  of  Hermit  Grab  and  Sea-Anfimone.-^The  subject  of  Sym- 
biosis, or  the  association  for  mutual  benefit  of  different  animals,  or, 
may  be,  of  an  animal  and  a  plant  even,  has  of  late  been  attracting  muck 
attention.  The  name  was  first  suggested  by  the  French  botanist,  De 
Bary,  in  connection  with  certain  phenomena  of  the  vegetable  world. 
The  associates  come  together  and  associate  *'like  two  partners  in  a  well 
regulated  business  concern,  co-operating  in  the  work  of  life,  taking  part 
in  all  its  toils  and  troubles,  and  honorably  sharing  the  common  profits.'' 
The  symbiotic  relationship  of  one  of  the  hermit  crabs  and  a  sea-anemone 
{Adamsia  palliata)  has  been  studied  in  the  Naples  aquarium  by  Pro- 
fessor Hertwig.  The  sea-anemone,  a  beautiful  species,  ^^  attaches  itself 
to  the  roof  of  the  common  abode  in  such  a  position  that  its  mouth  and 
prehensile  apparatus  are  always  turned  toward  the  head  of  its  associ- 
ate. It  is  thus  enabled  to  join  in  all  the  expeditions  of  the  restless 
hermit  crab  and  conveniently  share  in  the  common  plunder.  In  retnrn 
for  this  service  the  anemone  protects  its  companion  from  his  many 
enemies  by  means  of  the  numerous  long  threads  which  it  shoots  out  at 
the  least  alarm,  and  which  are  provided  with  millions  of  capsales 
charged  with  a  stinging  acid  like  that  of  the  common  nettle.  So  close 
is  the  compact  entered  into  by  the  two  partners  that  both  have  become 
indispensable  to  each  other,''  and,  "  if  the  crab  be  removed  from  his 
house,  and  this  be  stopped  up  so  as  to  prevent  his  re-entering  it,  he  will 
cast  about  for  another  shell,  and  never  stop  until  his  old  associate  is 
also  transferred  to  their  new  abode.''  Many  similar  cases  of  symbiosis 
of  actinians  and  decapod  crustaceans  are  now  known,  and  the  relation- 
ship is  probably  as  intimate  in  almost  all  cases  as  the  one  studied. 
(Am.  Nat,  xviii.  pp.  83,  84.) 
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II.  PROTOZOANS. 

Sporozoans. 

A  new  Sporozoan  type, — In  1883  Dr.  A.  Schneider  described  a  new 
type  of  Sporozoans  to  which  he  gave  the  name  Ophryocystis  huUchUL 
Later  studies  have  not  only  confirmed  the  distinctness  of  the  form,  but 
revealed  characteristics  so  different  from  those  manifested  by  others  of 
the  class,  asTto  have  impelled  the  author  to  distinguish  it  as  the  type  of 
"  a  new  order  of  Amoebosporidia."  The  Amoebiform  stage  is  very  ver- 
satile in  its  phases  and  has  "a  facies  altogether  different  to  that  of  any 
known  Sporozoan;"  there  is  "a  large  number  of  nuclei,"  and  in  this 
respect  it  presents  an  analogy  ''•  to  certain  AmcBbina,  and  distantly  to 
the  Myxosporidia."  A  ** conjugation  of  two  always  uninuclear  indi- 
viduals has  been  observed,  but  conjugation  is  not  known  among  the . 
Goccidia,  and  this  peculiarity  allies  Ophryocystis  to  the  most  differen- 
tiated Gregariues.  The  mode  of  sporulation  allies  them  possibly  to  the 
Myxosporidia,  while,  on  the  other  hand,  the  production  of  falciform 
bodies  or  sporozoites  in  the  spores  is  the  exact  opposite  of  what  takes 
place  in  the. Myxoid idia."  In  fine,  the  process  of  conjugation  and 
the  mode  of  sporulation  distinguishes  Ophryocystids  '*  from  the  Goc- 
cidia, as  do  the  pseudopodia  and  the  sporulation  from  the  Gregarinidse, 
and  the  falciform  corpuscles  from  the  Myxosporidia."  {Arch.  Zool, 
JBxpSr.  et  OH.^  ii,  pp.  111-126,  1  pi. ;  J.  B.  M.  8.  (2),  v,  pp.  82-83.) 

Rhizopods, 

A  continental  Foraminifer. — The  Foraminifers  hitherto  known  are  in- 
habitants of  the  ocean,  and  the  discovery  of  a  species  of  the  order  in 
saline  continental  waters  is  therefore  of  unusual  interest.  The  form  in 
question  proved  to  be  not  only  a  new  species  but  a  previously  unknown 
generic  type.  Its  infusorian  companions  were  mostly  of  marine  types 
of  new  species  or  conspecific  with  already  known  sea- forms,  but  "a 
fourth  of  the  whole  number  are  only  known  as  fresh- water  forms." 

The  new  foraminiferous  genus  has  been  named  Untzia  and  belongs 
to  the  group  of  Helicostegia  ;  the  shell  in  form  resembles  the  Eotalinw 
of  the  group  OlohigerincBj  in  structure  the  Trocliammince^  and  "  the  chem- 
.  ical  constitution  is  that  of  Difflugia^  Trochammina,  and  some  of  the  Olobi- 
gerina  ;"  it  is  stated  that  it  closely  connects  the  last  with  the  Lagenidce 
by  means  of  Troehammina  and  the  Botalince.  {Zeitschr.  /.  wiss,  ZooLj 
XL,  pp.  465-480 ;  J.  R.  M.  8.  (2),  rv,  pp.  760-761.) 

Dimorphism  in  Orbulina. — Long  ago  it  was  shown  that  in  the  interior 
of  the  foranfiiniferous  ''shells"  of  the  Orbulina  type  or  genus  were  globi- 
genna-like  bodies,  and  it  was  even  urged  that  one  was  a  stage  of  the 
other.  Valid  objections,  however,  were  brought  against  this  view,  but 
the  relations  of  the  two  required  ehicidation.  Recently  numerous 
Bpecimens  of  Orbulina  universa^  must  of  which  were  dredged  from  i^ 
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depth  of  about  2,000  fathoms  by  the  ^*  Talismau,'^  were  subject  to  a  criti 
cal  examiuatioD  by  0.  Schlumberger.  The  appearance  previously  indi- 
cated was  observed  anew ;  "a  succession  of  globular  chambers,  arranged 
in  a  spiral  fashion,  like  those  of  certain  GlobigerincBj^  were  found  within 
the  shells  of  some  of  the  small  Orbulince^  but  not  in  all  In  many,  even 
of  the  small  ones,  no  manifestation  whatever  of  such  contents  existed, 
and  "  the  very  large  specimens  also  were  nearly  always  empty.*'  Fur- 
ther, on  minute  examination  it  was  discovered  that  there  were  essential 
histological  and  structural  differences  between  the  globigeriua-like 
bodies  of  OrhuUnce  and  true  Globigerince. 

The  ''plasmostracum"  of  the  globigeriua-like  contents  of  the  Orhu- 
Unce is  "extremely  fine  and  traversed  by  widely  scattered  perforations;" 
the  chambers  forming  the  two  first  turns  of  the  spiral  are  quite  smooth, 
while  the  following  ones  are  provided  with  spines  which  reach  as  far  as 
the  outer  wall  of  the  OrhitUna  and  are  there  fixed  firmly  to  it,  and  the 
several  chambers  communicate  with  each  other  and  also  with  the  inte- 
rior of  the  Orbulina. 

The  plasmostracum  or  cell- walls  of  the  true  Globigerince  are  relatively 
thick,  and  punctured  by  closely  approximated  and  numerous  perfora- 
tions. 

In  fine,  the  resemblance  between  the  contents  of  the  OrbtUirue  and 
true  Globigerince  is  simply  superficial,  and,  apparently,  the  most  proh- 
able  explanation  is  that  Orbulina  is  another  instance  of  dimorphism 
among  the  Foraminifers  such  as  has  Jilready  been  shown  to  exist  in 
other  genera  of  that  order  by  the  author  and  Munier-Ohalmas.  ( Comptes 
Mendns,  xcviii,  pp.  1002-1004;  J.  R.  M.  8.  (2),  iv,  pp.  579-680.) 

Life  history  of  a  Helizoan  Rhizopod. — The  life  history  of  a  beautiful 
Heliozoan,  named  Clathrulina  elegans,  has  been  studied  by  a  lady  of 
Philadelphia,  Miss  Sara  Gwendolen  Foulke.  This  little  rhizopod  was 
found  "in  myriads"  attached  to  the  roots  of  the  Duck  weed  or  Lemtia. 
In  many  cases  they  were  seen  in  groups  of  "about  twenty-five  colony- 
stocks,  so  matted  together  by  the  twisting  of  the  pedicels,  and  so  sur- 
rounded by  waste  matter,  as  completely  to  conceal  at  that  point  the 
supporting  root  fibre.  The  animals  were  in  a  most  active  condition, 
feeding  by  means  of  their  characteristic  pseudopodial  rays,  and  multi 
plying  so  freely  by  self-division,  that  the  water  was  full  of  the 
Actinophrys-like  bodies,  and  almost  every  capsule  supported  from  one 
to  ten  young  individuals.  After  being  kept  in  captivity  for  two  weeks, 
the  large  social  groups  had  decreased  in  number,  although  solitary 
individuals  were  much  more  numerous.  Reproduction  was  still  going 
on,  but  not  so  freely,  and  by  more  varied  methods.  The  phenomena 
exhibited  during  the  act  of  reproduction  are  the  subject  of  this  com- 
munication. 

"The  modes  of  reproduction  are  four  in  number,  two  of  these  being 
slightly  similar,  while  the  others  essentially  diflfer  in  character.    These 
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fonr  modes  are:  first^  by  division ;  second^  by  the  instaDtaneous  throw- 
ing off*  of  a  small  mass  of  sarcode;  third^  by  the  transformation  of  the 
body  into  flagellate  monads  5  and  fourth^  by  the  formation  and  libera- 
tion of  minute  germs. 

"  By  the^r«^  mode  (and  this  is  the  most  common),  the  sarcode  mass 
within  the  capsule  withdraws  its  rays,  constricts,  and  divides  into  from 
two  to  four  granular  masses,  which,  after  a  varying  period  of  rest,  pass 
out  from  the  capsule  and  instantly  shoot  forth  pseudopodial  rays  on  all 
sides,  thus  assuming  the  appearance  of  an  Actinophrys  sol.  These  Acti- 
nophrys-like  bodies  after  a  time  develop  a  protoplasmic  stalk,  or  pedi- 
cel, by  which  they  attach  themselves,  usually  to  the  parent  capsule.  A 
thin  film  of  protoplasm  is  then  thrown  out  and  subtended  by  the  rays, 
at  a  short  distance  from  the  body,  and  this,  by  development  and  secre- 
tion, becomes  the  latticed  siliceous  capsule.  The  pedicel  also  becomes 
more  rigid,  though  always  retaining  a  degree  cf  flexibleness.  This 
manner  of  reproduction  was  first  described  by  Cienkowski,  the  great 
Enssian  observer,  and  discoverer  of  Glathrulina  elegans  (see  Leidy's 
Rhizopods  of  North  America). 

"  In  the  second  mode  of  reproduction,  the  rays  are  not  withdrawn,  nor 
does  the  body  divide,  but  the  sarcode  becomes  finally  vacuolate,  present- 
ing knob  like  projections.  Suddenly  a  small  mass  of  sarcode,  usually 
one  of  the  knob-like  projections,  detaches  itself,  and,  passing  out  of  the 
capsule,  shoots  out  rays  and  develops,  though  more  slowly,  in  the  man- 
ner above  described.  This  continues  until  the  parent  body  is  much  re- 
duced in  size,  when  the  rays  again  protrude  and  the  animal  returns  to 
its  normal  condition. 

"The  third  mode  of  reproduction  is  by  the  formation  and  liberation 
of  minute  germs.  In  this  state,  also,  the  rays  are  not  withdrawn,  but 
the  body  of  the  Glathrulina  becomes  filled  with  minute  green  particles, 
which,  even  before  liberation,  exhibit  active  motion.  A  number  ol 
these  are  expelled,  inclosed  in  a  thin  protoplasmic  film  or  globular  sac, 
which  bursts  shortly,  and  the  liberated  germs  swim  away.  The  devel- 
opment of  these  germs,  after  this  point,  is  yet  to  be  followed. 

^' The  fourth  mode  is  still  more  remarkable,  and  is  also  significant  in 
bringing  to  light  a  new  phase  in  the  life  history  of  the  Heliozoa.  The 
Glathrulina,  in  which  these  phenomena  were  first  observed,  withdrew 
its  rays  and  divided  into  four  parts,  as  in  the  ordinary  method ;  but  the 
sarcode,  instead  of  becoming  granular  and  of  a  rough  surface,  grew 
smoother  and  more  transparent.  Then  followed  the  period  of  quiescence; 
in  this  case  of  five  or  six  hours'  duration,  although  in  other  instances 
lasting  three  days  and  nights ;  after  which  one  of  the  four  parts  began 
slowly  to  emerge  from  the  capsule,  a  second  following  a  few  moments 
later.'^ 

For  the  further  progress  of  the  last  mode  of  multiplication,  reference 
must  be  made  to  Miss  Foulke's  own  communication.  She  thinks  that 
"this  mode  of  reproduction  secures  a  more  wide  spread  distribution  of 
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the  young  than  would  be  possible  did  this  depend  on  the  sluggish  Actl- 
Bophrys  form."    {Proc.  Acad,  Nat  ScL,  Fhila.,  1884,  pp.  17-19.) 

lnfu8oria/ns. 

A  marginal  membrane  in  TriclwmoiMm. — A  hitherto  unobserved  pecu- 
liarity of  Trichomonas  has  been  observed,  which  should  incite  to  a  re- 
examination of  related  forms.  At  the  anterior  end  of  Trichomonas 
vaginalis  as  well  as  T.  batrachorum^  about  the  base  of  the  three  flagella, 
T.  Blachmauu  discovered  an ''  undulating  membrane''  which  "extends  to 
about  the  middle  of  the  body  ;  this  membrane,  never  hitherto  observed, 
may  be  best  seen  if  the  creature  is  allowed  to  die  gradually." 

It  is  also  recorded  of  Trichomonas  batrachorum  and  Trichoma^stixlaceria 
at  least,  that  "  if  the  monad  is  allowed  to  remain  for  some  time  under  the 
pressure  of  the  sun-glass  the  whole  margin  of  the  animal  is  seen  to  ex- 
hibit an  active  undulatory  movement,  though  of  course  this  ia  not  so 
regular  as  that  of  the  membrane."  {Zeitschr.  /.  wiss,  ISoohj  xr.,  pp.  42- 
49;  J.  B.  M.  8.  (2),  iv,  p.  759.) 

POBIFEBS. 

Sponges. 

Fossil  sponges, — Although  many  fossil  sponges  have  been  described, 
the  information  regarding  them  has  been  very  scattered  and  altogether 
in  an  unsatisfactory  condition.  To  a  large  extent  this  defect  has  been 
remedied  by  the  publication  of  a  "Catalogue  of  the  Fossil  Sponges  in 
the  Geological  Department  of  the  British  Museum,  with  descriptions  of 
new  and  little-known  species,"  by  Dr.  George  J.  Hinde.  K'o  less  than 
141  genera  were  represented  by  specimens  in  the  Museum ;  of  these  120 
contained  siliceous  sponges,  and  the  rest  calcareous.  Of  the  species, 
32  belonged  to  the  Palseozoic  times,  16  to  the  Triassic,  96  to  the  Jurassic, 
245  to  the  Cretaceous,  and  only  3  were  of  Tertiary  origin.  The  species 
have  been  illustrated  by  38  plates. 

Some  modifications  of  sponge  spicules, — A  notable  modification  of  char- 
acter induced  in  fresh-water  sponges  has  been  encountered  by  Mr. 
Edward  Potts.  This  modification  has  "  apparently  been  affected  by  the 
peculiar  condition  of  the  environment."  Amongst  the  sponges  which 
Mr.  Potts  found  "  encrusting  certain  old  pipes,  recently  removed,  from 
the  water-works  in  the  Schuylkill  river  in  Philadelphia,"  some  portions 
of  the  one  called  Meyenia  Leidyi  were  "  much  more  deeply  colored  with 
rust  than  others,  the  statoblasts,  particularly,  seeming  to  be  mere  pseu- 
domorphs  of  their  originals  in  iron  oxide.  Fragments  of  this  character 
were  boiled  in  nitric  acid,  washed  out  and  mounted  for  \somparison  with 
other  matter  similarly  treated,  b.tt  free  from  such  discoloration.''  "The 
normal  skeleton  spicule  of  the  Meyenia  Leidyi  is  "  smooth,  robust  and 
shorter  than  that  of  any  other  American  species.  Very  rarely  the  flue 
line  of  the  axial  channel  is  visible,  but  in  the  specimen  under  examin- 
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ation  the  size  aud  exterior  appearance  of  the  spicalsB  remaining  as  be- 
fore, the  hardly  noticeable  channel  has  become  a  wide  caual,  open  at 
both  ends,  and  occupying  more  than  one-half  of  the  breadth  of  the  spi- 
cule. This  does  not  occur  merely  in  occasional  instances,  but  univer- 
sally throughout  the  fragment" of  sponge  so  affected. 

"  The  birotulate  spicules  of  this  sponge  also  are  sliort  and  of  a  pecu- 
Uarly  substantial  appearance,  with  entire  reflexed  margins,  yet  in  the 
present  preparation  they  could  with  difficulty  be  detected  as  mere  ghosts 
of  their  normal  shapes.  The  two  discs  rarely  remained  together,  their 
characteristic  entire  margins  were  gone,  the  rotules  being  represented 
merely  by  a  hue  of  very  tine  rays*''  {Proe.  Acad,  Wat  8c,  Phila.j  1884, 
pp.  184-185.) 

Freshwater  sponges  and  water  pollution, — It  has  been  stated  that 
fresh- water  sponges,  in  their  decay,  are  a  notable  source  of  pollution 
of  drinking-water,  and  that  the  supply  thereof  derived  from  the  reser- 
voirs may  be  materially  injured  by  them.  Mr.  Edward  Potts  has  taken 
measures  to  inquire  into  the  truth  of  these  allegations.  In  the  mouth 
of  February,  1884,  he  examined  ''  the  fore-bay  at  Fairmount  Water- 
works, on  the  Schuylkill  Eiver  ",  when  the  water  had  been  temporarily 
withdrawn.  He  found,  on  the  bottom  and  sides,  wherever  he  could  get 
within  reach,  and  as  far  as  his  eye  could  detect  in  other  places,  the 
surface  "covered  by  a  mud  colored  incrustation  of  considerable  thick- 
ness, which  a  more  minute  examination  showed  to  be  composed  almost 
wholly  of  statoblasts  and  spicules  of  the  sponge  Meyenia  Leidyi^^^  which 
was  the  prominent  one.  Some  few  remains  of  Meyenia  fluviatilis  and 
Spongilla  fragilis  were  also  seen. 

'*  While  considering  the  effect  of  the  presence  of  so  large  a  sponge 
growth  at  the  very  inlet  to  the  supply  pumps,  Mr.  Potts  stated  that  this 
particular  species  was  conspicuous  among  the  known  North  American 
sponges  by  its  great  relative  density  and  the  small  proportion  of  its 
sarcode  or  flesh.  Its  decay,  therefore,  at  the  termination  of  its  i)eriod 
of  summer  growth  would  be  a  less  cause  of  pollution  to  the  water-supply 
than  that  of  any  other  sponge. 

"  Moreover,  from  recent  investigations  into  the  life  history  of  these 
low  organisms,  he  was  inclined  to  believe  that  decay  was  not  the  normal 
or  necessary  result  of  the  close  of  each  season's  growth.  The  fragile 
branches  of  some  species  inhabiting  exposed  situations  may,  of  course, 
be  broken  off  and  destroyed  while  the  sarcode  still  covers  them ;  but 
in  the  sessile  portions,  and  in  all  when  sufficiently  protected,  the  cells 
of  the  sarcode  at  the  period  of  full  maturity,  forsaking  tbeir  places 
along  the  lines  of  the  skeleton  framework,  gather  together  by  simulta- 
neons-  ama&boid  movements  into  dense  groups,  where  they  are  soon 
covered  by  a  tough  chitinous  '  coat,'  which,  in  time,  generally  becomes 
surrounded  by  a  'crust'  of  minute  granular  cells,  and  armor-plated  by 
a  series  of  protective  spicules.  These  groups  are  now  recognized  as 
the  statoblasts,  gemmules  or  winter  eggs  of  the  sponge — e^gs  onlv  in 
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appearance — iu  reality  the  resting  spores  or  protected  germs  which  con- 
serve the  life  of  the  individual  through  the  cold  and  storms  of  winter, 
aud  awake  very  early  in  the  spring-time  into  new  life,  yet  a  continuance 
only  of  the  same  existence  which  was  seen  a  few  months  before  nestling 
into  this  winter's  sleep. 

"  If  tills  is  the  ordinary  course  with  these  organisms  there  seems  no 
reason  to  regard  them  as  serious  causes  of  the  pollution  of  oar  streams, 
though  violent  freshets  before  this  resting  period  is  reached  may  tear 
them  to  pieces,  and  their  decay  may  give  a  temporary  taint  to  the 
water.''     {Proc.  Acad.  Nat  Sc,  Fhila.j  1884,  pp.  28-30.) 

OCELENTERATES. 

Polyps, 

Variation  in  corah. — The  Astrangiacea (Madreporaria)  have  been  stud- 
ied by  Mr.  S.  O.  Ridley,  and  have  been  found  to  present  striking  indi- 
vidual variations  in  characters  which  have  been  assumed  to  be  constant 
and  employed  for  the  definition  of  generic  or  supergeneric  groups. 
Such  variations  atiect  the  columella,  costae,  and  paliform  lobes,  and 
characters  depending  on  their  modifications  must  be  employed  with 
great  caution  in  the  study  of  the  Astrangiacea,  *<  whatever  may  be  the 
value  for  classification  of  the  corresponding  parts  in  the  Turbinoliidae 
and  OculinidsB."  {Journ.  Linn.  8oc.  London^  Zooly  xvii,  pp.  395-399,  1 
pi.;  J.E.M,  JS.  (li)  V.  p.  73.) 

Acalephs. 

The  hydrifonn  stage  of  Limnicodittm. — Notices  have  been  published 
in  previous  issues  of  these  records  of  progress  in  zoology,  of  the  re- 
markable little  fresh-water  Medusa,  named  Limnicodium  Sowerbii,  in 
the  Victoria  tank  of  the  Royal  Botanic  Gardens  in  Regent's  Park,  Lon- 
don. About  four  years  and  a  half  had  elapsed  since  the  discovery  of 
the  mature  form  before  the  hydriform  stage  was  discovered,  although 
assiduous  search  had  been  made  for  it.  But,  on  the  occasion  of  the  clear- 
ing out  of  the  tank  in  December,  1884,  more  than  usual  thorough  search 
was  instituted,  and  this  was  at  length  rewarded  by  the  finding  of  the 
hydra  on  some  Pontcderice  imported  from  South  America  several  years 
ago.  Professor  Lankester  immediately  communicated  a  notice  of  the 
discovery  to  the  London  Times  and  Mr.  A.  G.  Bourne  (who  first  de- 
tected it)  to  Nature  (v.  31,  p.  107,  December  4,  1884).  The  details  were 
not  [)ublished  in  1884. 

ECHINODERMS. 

Origin  of  Eehinoderms, 

The  development  of  the  germinal  layers  of  Eehinoderms  has  been 
studied  by  Prof.  E.  Selenka.  The  cleavage  of  the  egg  is  said  in  general 
terms  to  be  regular,  but  really  "pseudo-regular"  in  the  Asterioids  or 
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starfishes  and  Ophiuroids,  iiud  ''regular  with  x)olar  difierentiation ^ 
iu  the  Eebinoids.  ''  The  various  modeii  of  cleavage  are  of  no  value  for  the 
pliylogenetic  history  of  the  group ;  the  influence  of  cenogeny  is  appar- 
ent enough."  For  further  and  explanatory  details  the  memoir  of  'Pro- 
fessor Selenka  must  be  consulted,  but  his  conclusions  as  to  the  genetic 
rehitions  of  the  group  are  of  suflBcient  general  interest  to  warrant  re- 
l)eating  here:  *'  Evidence  of  the  vermian  origin  of  Echinoderms  is  af- 
forded by  the  primary  mesoderm  having  the  form  of  two  primitive  cells 
aud  by  the  bilateial  symmetry  of  the  larval  organs.  The  division  of  tbe 
archenteric  diverticulum  into  codomic  sac  and  water- vessels  correspond 
physiologically  to  that  which  the  mesodermic  sac  undergoes  in  verte- 
brates, and  to  some  extent  in  worms.^'  {Selenka^s  Studien  iiber  Entwicke- 
lungsgeschicJite,  ii ;  J,  R,  M.  8,  (2),  iv,  pp.  573-574.) 

Crinoids, 

Reproductive  function  in  Comatula, — Interesting  observations  have  re- 
cently been  made  on  the  actions. and  apparent  copulation  of  two  indi- 
viduals of  the  Comatula  meditteranea  by  Dr.  C.  F.  Jickeli.  The  i)he- 
uomenon  resembled  that  previously  noticed  in  a  star  fish  (Asterina  gib- 
hosa)  by  Dr.  H.  Lud  wig.  The  arms  fell  off  as  a  climax,  and  this  appeared 
to  confirm  Studer's  supposition  that  the  loss  of  the  arms,  which  often 
occurs  in  star  fishes,  is  connected  with  the  discharge  of  the  sexual  pro- 
ducts. {Zool.  Anzeiger^  vii,  pp.  444-^449 ;  Ann.  cfc  Mag.  Nat  Hist.  (6), 
liV,  pp.  367-368 ;  J.  R.  M.  8.  (2),  v,  pp.  70-71.) 

Asterioids. 

A  deep-sea  starfish. — An  Interesting  star-fish;  obtained  in  Faeroe- 
Channel,  at  a  depth  of  555  fathoms,  has  been  described  by  Mr.  W. 
Percy  8Iaden,  under  the  name  Mimasier  Tizardi.  Its  interest  arises  from 
the  bonds  of  union  with  several  quite  diverse  types,  and  it  is  indeed 
what  used  to  be  called  a  synthetic  or  comprehensive  type.  It  recalls 
ill  diiferent  parts  some  Asteriidse  {8ola8ter)j  Astropectiuidte,  Goniaster- 
idae,  and  Asterinidae.  It  appears  to  be  nearly  related  to  a  genus  also 
lately  described,  called  Radiaster.  (Trans.  Royal  8oc.  Udinb.,  xxx,  pp. 
570-584,  1  pi.  5  J.  R.  M.  8.  (2),  iv  p.  903.) 

Uchinoids. 

MorpTiology  of  the  Echinoids. — In  connection  with  studies  of  the  Eebi- 
noids, and  especially  of  the  deep-sea  species  constituting  the  family 
Pourtalesiidre,  Prof.  S.  Loven  has  considered  the  general  characters  of 
the  order.  The  skeleton  is  "  a  hollow  sac  inclosing  the  visceral  organs, 
and  constituted  by  three  distinct  systems — ambulacral,  perisomatic  or 
interradial.  and  calycinal  or  apical."  On  a  careful  study  of  this  skeleton, 
it  is  found  mat  ''its  constituent  elements  are  iu  realitv  and  fundamentally 
arranged  bilaterally  and  symmetrically  on  either  side  of  the  mesial 
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plane,  indicated  by  its  antero-posterior  axis.  The  archseonomons  or  old- 
fashioned  type  of  the  Clypeastridsd  as  well  a«  the  neonomons  orne\r- 
fashioned  Spatangidae  give  distinct  indications  of  the  bilateral  form  of 
the  adalt.  '  Thongh  more  difQcult  to  detect,  this  bilaterality  obtains 
also  in  the  ancient  Gidaridse,  and  we  have  here  ^^  another  instance  of  the 
validity  of  the  laws  more  than  once  ascertained  to  underlie  evolution, 
namely,  that  structures  which  are  gradually  but  forcibly  worked  out 
during  the  course  of  geological  ages  into  specialized  and  highly  char- 
acteristic features  are  virtually  present  within  the  fabric  of  the  earlier 
forms,  though  dormant,  and,  as  it  were,  lying  in  abeyance,  and  to  be 
detected  only  by  a  close  scrutiny.'^ 

In  another  place,  in  a  discussion  of  the  "calycinal  system '^  (which  is 
defined  as  consisting  of  a  central  ossicle,  five  costals,  and  five  radials). 
Professor  Loven  speculates  on  the  evolution  of  certain  forms  and  parts. 
"  Tiarcihinusy  with  its  enormous  calyx,  appears  to  be  the  most  antique 
of  E<thinoi(ls.  While  a  number  of  forms  retain  a  stable  relation  of  tho 
parrs,  we  find  that,  when  this  is  disturbed,  the  anal  orifice  is  the  first  to 
alter  its  ]>osition ;  it  is  followed  by  the  madreporic  and  generative  parts, 
but  the  eyes  remain  stationary,'^  &c. 

The  manner  in  which  changes  may  take  place  are  summarized  by  the 
nutbor  in  the  following  terms :  "  A  large  and  powerful  structure,  closely 
specialized  for  a  function  of  fundamental  importance  in  the  economy  of 
some  remote  ancestral  type,  is  inherited  in  an  early  state  by  a  descend- 
ant in  which,  from  a  total  change  in  the  mode  of  life,  the  very  purpose 
no  longer  exists  for  which  it  was  originally  contrived  and  to  which  its 
parts  were  adapted,  it  long  retains  certain  marked  features  which  even 
to  this  day  reveal  its  origin,  but,  unlike  its  Crinoidean  sister-structure 
which,  with  functions  unaltered,  multiplies  its  components,  it  remains 
simple  as  from  the  beginning,  and  superfluous  as  it  has  become,  grad- 
ually declines  in  intrinsic  vigor,  and  is  given  up  to  subserving  activities 
that  had  no  share  in  its  previous  existence.  Invaded  by  contending 
organs  and  yielding  to  their  various  tendencies,  it  has  its  parts  deeply 
modified  and  p.ven  to  some  degree  suppressed,  ^nd  although  still  true 
to  its  type,  and  asserting,  so  to  say,  its  unimpaired  independence  by 
redintegrating  its  injured  frame,  it  dwindles,  nevertheless,  from  age  to 
age  in  every  succeeding  form  and  is  seen  to  fall  into  decay  and  dismem- 
berment and  to  lose  one  by  one  its  characteristics,  till  at  last  Jittle  re- 
mains of  its  original  constitution."  {K.  Svenska  Yet  AJcdd.  Handl.^  xix, 
95  pp.,  pi.  21 ;  J.  B.  M.  S.  (2),  iv,  pp.  751-754.) 

Molothurians. 

A  large  Holoihurian. — The  pharynx  of  a  very  large  Holothurian, 
dredged  up  in  thcSnlu  Siea,  has  been  described  by  Prof.  H.  N.  Moseley. 
Ko  traces  of  the  rest  of  the  animal  were  found,  but  the  ph{>ryni  exhibits 
unusual  characters  and  the  calcareous  skeleton  is  remarkably  developed. 
|t  is,  liowever,  most  potewprthj-  here  on  ^Qcount  of  its  large  size,  being 
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i|  inches  long,  tbns  exceeding  in  size  the  odrresponding  part  of  any 
other  species  and  indicating  the  existence  of  a  Holothurian  larger  than 
any  previously  known.  (Quart  Journ.  Mic.  8c. j  xxiv,  pp.  255-261,  with 
pl.) 

WORMS. 

Rotifers, 

Classification  of  Rotifers. — A  new  classification  of  the  Eotifers  has 
been  proposed  by  Dr.  C.  T.  Hudson,  who,  it  is  understood,  has  been 
for  some  time  engaged  in  company  with  Mr.  H.  P.  Gosse  on  a  monograph 
of  the  class.  Twelve  families  are  recognized  and  defined,  and  these 
are  segregated  under  four  groups  called  "  orders  ^  and  distinguished 
chiefly  by  the  mode  of  progression.  At  first  sight  this  might  seem  to 
be  an  unsafe  guide,  and  it  remains  to  be  seen  whether  it  will  stand  the 
test  of  critical  analysis.  The  ordinal  characters  and  families  are  as 
follows: 

"Oedeb  I,  EHizoTA,'Mncluding  fixed  forms,  with  the  foot  attached, 
transversely  wrinkled,  non  retractile,  and  truncate. 
Family  1,  Flosculariidae. 
Family  2,  Melicertidae. 
'*Oeder  II,  Bdelloida,"  including  Rotifers  *' that  swim  and  creep  like 
a  leech,''  with  the  "  foot  retractile,  jointed,  telescopic,"  and  with 
its  '*  termination  furcate." 
Family  3,  Philodinidse. 
"  Obdeb  III,  Ploima,"  composed  of  Rotifers  "  that  only  swim." 
Illoricated. 
Family  4,  Hydatinidae. 
Family  5,  Synchaetidae. 
Family  6,  NotommatidsB. 
Family  7,  Triarthridae. 
Family  8,  Asplanchnidae. 

Loricated. 
Family  9,  BrachionidsB. 
Family  10,  Pterodinidae. 
Family  11,  Euchlanidae. 
"  Obdeb  IV,  SciETOPODA,"  embracing  "  Rotifers  that  swim  with  their 
ciliary  wreath,  and  skip  by  means  of  hollow  limbs  with  internal 
locomotor  muscles. 
Family  12,  Pedalionidae." 

(Quart  Joum.  Mic.  Sc.y  xxiv,  pp.  335-356;  J.  R.  M.  S.  (2),  rv,  pp. 
748-760.) 

Platyhelminths. 

Free-living  Nemaloids. — ^The  free-living  fresh- water  Nematoids  of  the 
Butch  fauna  have  been  investigated  by  Mr.  J.  G.  de  Man,  conservator 
of  the  zoological  museum  of  Leyden,  and  the  results  published  in  a  spe- 
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cial  monograpli.  These  worms  are  not  easily  foaud ;  to  obtain  them,  it 
isnieceseary  to  dig  with  a  knife  into  moist  ground,  and  especially  to  seek 
for  them  about  the  roots  of  trees.  The  fresh- water  species  are  generally 
found  among  the  leaves  of  plants,  filan^euts  of  algae,  or  confervse,  while 
others  are  met  with  in  the  muddy  bottoms  of  ponds  and  brooks. 

A  rare  human  TapetcoKin.  —  At  least  eight  species  of  tapeworms  or 
intestinal  wprms  of  the  family  TcBniidas  have  been  found  in  the  human 
body  in  varying  numbers.  Of  course,  the  most  common  are  the  Tccnia 
solium  and  the  Taenia  mediocanellata^  the  former  being  derived  ordinarily 
from  pork,  and  the  latter  from  beef.  There  is  one  species  of  the  family 
— the  Taenia  {Hymenolepis)  flaropunctata — that  has  only  once  been  found 
jn  the  intestines  of  man.  it  was  in  1858  that  Dr.  Weinland  discovered 
some  specimens  discharged  by  a  child  in  Boston.  Dr.  Leidy  recently 
obtained  evidences  of  the  same  species  expelled  from  a  child  three 
years  old  by  a  dose  of  santonin ;  the  specimens,  consisting  of  a  dozen 
fragments,  appeared  to  be  portions  of  three  worms,  which  reached  a 
length  of.  from  twelve  to  fifteen  inches  or  more.  Unfortunately  the 
head  was  lost,  but  enough  remained  to  identify  the  species.  ''  The 
mature  eggs  are  spherical,  measure  some  0.072  millimeter  in  diameter, 
and  contain,  fully  developed,  six  hooked  embryos." 

Although  so  rarely  met  with,  it  was  thought  by  Dr.  Leidy  to  be 
probable  that  the  worm  is  more  common  than  would  be  supposed  from 
the  rare  instances  of  its  observation,  and  that  it  has  generally  escaped 
notice  only  "from  its  small  size,  and  from  the  general  ignorance  of 
the  distinction,  not  only  of  this,  but  of  the  ordinary  species  of  tape- 
worms." Nothing  is  known  respecting  the  life  history  of  the  worm  or 
its  other  hosts.     {Proc.  Acad.  Nat.  Sc.  Phila.j  1884,  p.  137.) 

Nemaielminflis. 

The  origin  of  the  eggs  and  sperm  of  Ascaris.  —  The  direction  of  the 
studies  of  zoologists  nowadays  is  well  illustrated  by  several  very  elab- 
orate memoirs  on  the  genesis  of  the  eggs  and  sperm  in  the  common 
intestinal  thread-worm  of  the  horse  {Ascaris  megalocephala)..  One  by 
Dr.  E.  Van  Beneden  on  the  ovum  and  its  fertilization  takes  up  375 
pages  5  another,  by  Van  Beneden  and  Julin,  on  the  spermatogenesis,  is 
30  i)ages  long ;  and  another,  also  on  the  spermatogenesis,  by  Dr.  P. 
Hallez,  is  3  pages  long.  The  most  important  of  these  memoirs  is  pub- 
lished in  the  Archives  de  Biologic  (iv,  pp.  2C5-640,  with  1  pi.). 

Annelids. 

An  American  fresh'trater  Worm. — In  certain  rivers  of  Eastern  Amer- 
ica, beyond  the  inflow  of  salt  or  brackish  water,  is  found  a  species  of 
tube-making  chcetobranch  worm  which  is  closely  related  to  certain  sea- 
worms,  and  which  has  no  known  relation  in  fresh  waters  elsewhere. 
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Tbis  was  first  described  hy  the  great  American  naturalist,  Dr.  Leidy, 
and  has  recently  been  the  subject  of  renewed  examination  by, two  other 
naturalists  of  Philadelphia,  Miss  Sara  G.  Foulke  and  Mr.  Edward  Potts. 

The  tentacular  crown,  or  branchial  organ,  is  considered  by  Miss 
Foulke  to  be  the  feature  of  special  interest. 

"According  to  Dr.  Leidy,  the  tentacles  present  in  an  adult  are  eighteen 
in  number,  besides  two  larger  and  longer  tentacles  situated  midway 
between  the  two  lophophores.  These  larger  tentacles  are  conspicuous 
by  their  bright  green  color,  and  are,  in  fact,  external  continuations  of 
the  blood-vessels  extending  lengthwise  throughout  the  body.  In  shape 
these  tentacles  taper  from  base  to  apex;  are  convex  on  the  outside,  but 
concave  on  the  side  which  faces  the  center  of  the  tentacular  crown,  so 
that  a  transverse  section  would  present  the  shape  of  a  crescent.  The 
two  edges  thus  formed  are  fringed  with  cilia.  When  closely  watched, 
the  green  tentacles  are  seen  to  pulsate  with  a  rhythmical  motion,  con- 
tracting and  expanding  longitudinally.  The  pulsation  takes  place  in 
each  tentacle  alternately. 

**At  the  moment  of  contraction  the  tentacle  turns  slightly  on  its  axis, 
outwards  and  towards  the  end  of  the  lophophore  on  that  side,  at  the 
same  time  giving  a  backward  jerk,  retprning  to  its  former  position  at 
the  moment  of  expansiour 

"By  force  of  the  contraction,  the  green  blood  filling  the  tentacle  is 
forced  downward  out  of  the  tentacle,  and  flows  along  the  blood-vessel 
on  that  side  of  the  body.  On  the  expanding  of  the  tentacle,  the  blood 
instantly  returns  and  suffuses  it,  and  thus  the  process  goes  on." 

Mr.  Potts's  observations  were  chiefly  devoted  to  the  manner  in  which 
the  worm  takes  its  food.  : 

Although  the  crown  of  the  tentacles  imparts  to  the  worms  some  re- 
semblance to  a  polyzoan, "  there  is  a  noticeable  difference  in  the  effect  pro- 
duced by  the  motion  of  their  cilia.  In  the  latter  a  i)owerful  incurrent 
bears  food  particles,  &c.,  towards  the  mouth  as  a  vprtex ;  in  the  former 
case,  while  the  motion  draws  these  particles  from  without  or  behind  the 
circle  towards  the  tentacles,  the  moment  they  pass  between  them  they 
are  influenced  by  an  excurrent  bearing  them  forcibly  away.  This  out- 
flowing current  is  further  shown  by  the  fact  that  excrementitious  mat- 
ters are  drawn  rapidly  forward  through  the  tube,  and  ejected*  at  its 
anterior  extremity. 

"  As  food,  therefore,  cannot  be  sucked  into  the  mouth  of  the  worm,  we 
find  that  it  is  carried  in.  Acceptable  particles  which  touch  the  tentacles 
are  grasped  by  the  cilia,  and  rapidly  passed  down  among  them  in  near 
contact  with  the  tentacle  into  grooves  at  the  base  of  the  above-nien- 
tioned  processes,  and  thence  into  the  digestive  tract.'' 

Mr.  Potts  was  also  fortunate  enough  to  be  able  to  study  the  worm  in 
the  act  of  building  a  tube. 

In  its  earliest  stages,  the  tube  ''is  a  transparent,  smooth,  and  homo- 
geneoas  slime-like  excretion,  within  which  the  worm  may  be  very  clearly 
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seen,  as  it  works  its  way  forward  or  drags  itself  backward  by  means  of 
its  podal  hooks  and  spines.  Later  on^  the  anterior  extremity  thickens 
and  becomes  more  and  more  opaque,  and,  as  Dr.  Leidy  has  observed, 
*  feebly  annulated,'  presumably  from  the  adherence  of  effete  particles, 
and  their  compression  by  the  repeated  withdrawal  of  the  ciliated  tenta- 
cles into  the  mouth  of  the  tube.  This  method  of  prolongation  must  con- 
tinue during  the  residence  of  the  worm,  and  in  consequence,  if  supported, 
it  may  sometimes  reach  a  length  which  is  several  times  that  of  its  inhab- 
itant.^'    (Proc.  Acad.  Nat.  8c.  Phila.,  1884,  pp.  48,  49, 21, 22.) 

Uarth'tcorms  in  New  Zealand. — The  extensive  modifications  which  the 
boring  and  concomitant  habits  of  earth-worms  effect  upon  the  land, 
have  become  familiar  through  the  work  of  Darwin  on  those  humble 
animals.  The  surprising  results  effected  by  worms  on  ordinary  English 
lapd  might  be  made,  according  to  the  estimate  of  Darwin,  by  an  army 
consisting  of  an  average  of  about  26,886  to  the  acre.  Later,  Henson, 
from  observations  conducted  in  Germany,  estimated  that  in  favorable  lo- 
calities about  twice  as  many  as  were  calculated  for  by  Darwin  (53,767) 
existed  in  garden  grounds,  while  in  green  fields  the  number  would  closely 
approximate  that  presented  by  the  great  English  naturalist.  The  abun- 
dance of  a  New  Zealand  species  has  recently  been  brought  to  light,  and 
Mr.  A.  T.  Urquhart  gives,  as  the  result  of  his  investigations,  to  an  acre 
of  pasture  land  near  Auckland,  the  large  number  of  348,480  worms  as 
found  therein  ;  and  on  his  results  being  challenged,  even  this  number 
was  greatly  increased  by  subsequent  experience.  A  piece  was  "laid 
out  into  squares  of  120  feet,  and  a  square  foot  of  soil  was  taken  out  at 
each  comer ;  worms  hanging  to  the  side  walls  of  the  holes  were  not 
counted,  and  in  one  hole,  where  the  return  of  worms  was  a  .blank,  the 
walls  were  crowded  with  worms."  As  the  result,  there  was  an  average 
of  18  worms  per  square  foot,  or  784,080  worms  per  acre.  Although  this 
average  is  in  number  so  striking,  when  compared  with  those  of  Darwin 
and  Henson,  the  difference  between  the  actual  weight  of  the  worms  is 
very  much  less  in  proportion.  "According  to  Henson,  his  average  of 
53,767  worms  would  weigh  356  pounds,  while  Mr.  Urquhart  finds  that 
the  average  weight  of  the  number  found  by  him  came  to  612  pounds  9 
ounces,"  or  less  than  twice  the  aggregate  of  the  German  percentage. 
The  value  of  the  observations  on  the  New  Zealand  worms  would  have 
been  much  enhanced  had  their  relationship  been  determined.  {Trans. 
New  Zealand  Imt^  v.  26 ;  Nature,  V.  31,  p.  23.) 

Myzostomids. 

The  species  of  Myzostomids. — More  than  forty  years  ago  Prof.  F.  S. 
Leuckart  discovered  certain  singular  organisms  parasitic  on  the  arms 
of  the  crinoid  known  as  Antedon  rosacea,  which  were  recognized  as  two 
species  of  a  previously  unknown  type,  and  which  received  from  him  the 
generic  name  Myzostoma;  one  of  the  species  was  called  3/.  glabrumsaii 
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the  other  M.  drri/erum.  The  relations  of  this  type  to  other  animals 
have  been  involved  in  doubt,  and  various  discrepant  opinions  have  been 
entertained  respecting  its  proper  systematic  position. 

The  Myzostomids  are  minute  disk-like  animals,  sometimes  almost  i)er- 
fectly  round  and  with  markings  recalling  the  marks  on  the  face  of  a 
watch.  They  are  parasitic  on  Crinoids.  The  question  of  their  relation- 
ships lias  recently  been  discussed  by  I3r.  L.  von  Graff  and  Dr.  J.  Beard. 

Dr.  von  Graff  thinks  that  they  are  related  to  the  Tardigrades,  and  in- 
deed proposes  to  take  that  group,  as  well  as  the  Linguatnloids,  from  the 
Arachnids  and  combine  them  with  the  Myzostomids  in  a  special  class, 
which  he  names  Stelechopoda. 

Dr.  Beard  had  the  opportunity  to  study  the  embryology  of  the  type 
and  has  been  led  to  consider  them  as  chsetopod  worms  which  have  be- 
come degenerate  through  parasitism. 

The  collections  of  the  Challenger  expedition  of  Crinoids  were  examined 
for  these  parasites,  and  a  large  number  of  new  species  were  thus  ob- 
tained. Of  sixty-eight  species  detected  on  the  Challenger  Crinoids,  fifty- 
two  were  new,  and  one  of  these  was  the  type  of  a  very  peculiar  family 
named  Stelechopodidae.  (Rep.  Voyage  Ghallengtr,  Zool,^  V.  10;  NaturCj 
V.  31,  pp.  165, 166 ;  Mitth.  Zool  Stat  Neapel,  V.  5,  pp.  544-680,  2  pi. ; 
J.  B.  M.  8.  (2),  V.  5,  pp.  66-69.) 

ARTHROPODS. 

Crustaceans. 

The  stomach  of  stalk-eyed  CrtLstaceans. — Thei^tomach  of  the  podoph- 
thalmous  or  stalk-eyed  Crustaceans  and  its  approaches  exhibit  some 
interesting  features,  and  especially  in  the  armature  by  the  stone-like 
grinding  pieces.  The  entire  subject  has  been  made  the  theme  of 
study  by  M.  F.  IVfocquard,  and  his  investigations  have  not  been  limited 
to  the  stomachal  armature,  but  have  extended  likewise  to  the  muscles 
as  well  as  the  nerves.  In  every  natural  family,  according  to  M.  Moc- 
quard,  the  stomachal  apparatus  is,  as  a  rule,  disposed  on  some  special 
plan  which  is  typical  for  each  of  them.  There  is,  in  the  first  place, 
a  distinction  which  is  quite  trenchant  between  the  brachyurous  and 
macrurous  Crustaceans.  In  the  former,  there  is  a  narrow  triangular 
mesocardiac  piece,  and  elongated  horizoiital  pterocardiac  ones,  but  in 
the  latter,  the  mesocardiac  piece  is  very  wide  and  the  pterocardiac  ones 
short  and  almost  vertical.  The  anomurans  show,  in  this  apparatus, 
the  heterogeneous  character  of  the  group,  for  some  are  like  the  macru- 
rans  and  others  like  the  brachyurans.  In  the  brachyurans,  the  gastric 
skeleton,  with  but  few  exceptions,  is  quite  uniform,  but  in  the  macrurans 
there  is  great  diversity.  The  various  modifications  are  of  systematic 
importance,  and  in  many  cases  may  give  essential  help  in  determining 
the  relations  of  the  various  forms.  As  an  instance,  one  of  the  results 
reached  by  M.  Mocquard  may  be  noticed.    OcypodidsB  are  divided  into 
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two  groups,  one  restricted  to  the  '^Ocypodiacea,''  and  the  other  com- 
prisiuff  the  Gehisimi  and  related  genera  as  well  as  the  Pinnotheriaus. 
Whether  such  a  combination  is  natural  may  be  questioned,  bat  a  re- 
newed examination  of  the  detailed  structure  of  the  several  types  may 
be  demanded  as  the  result  of  the  investigation. 

The  muscles  of  the  stomach  and  its  armature  are  described  in  con- 
siderable detail,  both  in  respect  to  their  connections  and  functions. 
The  median  tooth  is  advanced  forward  and  the  two  lateral  i)iece8  are 
approximated  at  their  anterior  extremities.  The  median  tooth  ia  lodged 
in  an  angle  between  the  lateral,  and  all  together  are  worked  for  a  sec- 
ond to  grind  the  food  taken  in,  then  there  is  relaxation,  and  then  again  a 
new  contraction,  and  so  on.  The  urocardiac  piece  serves  to  maintain 
the  food  in  the  special  region.  M.  Mocquard  thinks  that  these  move- 
ments are  not  reflex,  but  voluntary,  as  Cuvier  had  already  contended. 

The  muscles  which  work  the  gastric  pieces  are  innervated  by  nerves 
issuing  from  the  stomatogastric.  The  functions  of  this  are  analogous 
to  those  of  the  sympathetic  nerve,  and  are  complex ;  in  one  place 
it  is  .subservient  to  sensation  and  involuntary  movements,  and  it  also 
regulates  voluntary  movement  as.  of  the  labrum  and  oesophagus;  per- 
haps even  it  has  filaments  of  special  sensibility.  Several  questions  of 
this  kind  are  left  in  doubt,  and  M.  Mocquard  disclaims  having  ex- 
hausted the  subject.    {Revue  Scientifiquey  t.  xxxiv,  pp.  204,  205.) 

Peculiarities  of  deep-sea  Crustaceans.— In  asummaryof  the  "Crustacea 
of  the  Albatross  dredgings  in  1883,"  Prof.  Sidney  I.  Smith  has  enunci- 
ated some  generalities  respecting  the  characteristics  of  the  deep-sea 
crustaceans.  A  striking  characteristic  is  their  red  or  reddish  cojor. 
''A  few  species  are  apparently  nearly  colorless,  but  the  great  majority 
are  some  shade  of  red  or  orange,"  and  he  had  met  with  **no  eviaence 
of  any  other  bright  color."  A  few  species  "from  between  100  and  300 
fathoms  are  conspicuously  marked  with  scarlet  or  vermilion,  but  such 
brighter  markings  were  not  noticed  in  any  species  from  below  1,000 
fathoms.  Below  this  depth,  orange  red  of  varying  intensity,  is  ap- 
parently the  most  common  color,  although  in  several  species  the  color 
was  an  excessively  intense  dark  crimson." 

The  eyes  of  the  abyssal  species  are  even  more  remarkable  than  their 
colors.  In  sixteen  species  especially  examined,  the  eyes  were  present 
in  the  normal  position,  and  distinctly  faceted.  In  six  they  were  well 
developed,  but  smaller  than  in  average  pra\^S,  and  of  a  black  color. 
In  one  the  eyes  were  "  black,  but  conspicuously  smaller  than  in  the 
allied  shallow-wat^r  species."  In  another  they  were  "black,  and  of 
moderate  size";  and  in  still  another  they  were  "apparently  black,  or 
nearly  black,  and.  small."  In  one  they  were  "nearly  colorless  in  alco- 
holic specimens,  and  rather  larger  than  usual  in  the  genus,  but  con- 
siderably smaller"  than  in  related  species  found  at  less  depth.  In  three 
they  were  "not  conspicuously  different  in  size  from  those  of  allied  shal- 
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low-water  species,  and  are  dark  brown.'?  Professor  Smith,  from  these 
data,  concludes  that,  ^'however  strong  may  be  the  arguments  of  the 
physicists  against  the  possibility  of  any  light  penetrating  the  depths 
frpm  which  these  animals  come,  the  color  and  strength  of  their  eyes,  a« 
compared  with  blind  cave-dwelling  species,  show  conclusively  that  the 
depth  beneath  2,000  fathoms  of  sea- water  is  very  different  from  that 
of  ordinary  caverns.  While  it  may  be  possible  that  this  modification 
of  the  darkness  of  the  ocean  abysses  is  due  to  phosi)horescence  ot  the 
animals  themselves,  it  does  not  seem  probable  that  it  is  wholly  dud  to 
this  cause.^ 

Another  feature  characteristic  of  the  deep  sea  crustaceans  is  the  large 
size  of  ihe  eggs,  which  becomes  a  very  marked  ieatnre  in  many  of  the 
deep  water-decapods.  The  largest  crustacean  eggs  known  to  Professor 
Smith  are  those  of  "Para/>rt8ip/me8M/cfl^?/rons,  a  slender  shrimp,  less  than 
three  inches  long,  taken  between  1,000  and  3,000  fathoms.  Alcoholic 
speeimensof  these  eggs  are  fully4  or  5  millimeters  in  shorter  and  longer 
diameter,  fully  ten  times  the  volume  of  the  eggs  of  Pasiphae  tarda  from 
100  to  200  fathoms,  more  than  three  liundrt'd  and  fifty  times  the  vohime 
of  those  of  a  larger  shallow-water  PaJcetHon,  and  each  one  more  than  a 
hundredth  of  the  volume  of  the  largest  individual  of  the  species."  Pro- 
fessor Smith  concludes  that  "from  tlie  peculiar  environment  of  deep- 
water  species,  it.  seems  probable  that  many  of  them  pass  through  an 
abbreviated  metamorphosis  within  the  eggj  like  many  fresh  water  and* 
terrestrial  species,  and  these  large  eggs  are  apparently  adapted  to  pro- 
ducing young  of  large  size,  in  an  advanced  stage  of  development,  and 
specially  fitted  to  live  under  conditions  similar  to  those  environing  the 
adults." 

These  conclusions  of  Professor  Smith  appear  to  be  highly  probable, 
and  are  consonant  with  the  facts  observed  in  fishes.  In  those  forms  of 
the  class  which  do  not  take  any  care  of  their  eggs,  the  number  oreggs 
is  extremely  large,  while  in  those  which  guard  the  eggs  or  young,  they 
are  very  much  reduced  in  number  but  increased  in  size.  (  A?m.  Jour.  jSj., 
(3),  V.  28,  pp.  63-56.) 

Arachnids. 

An  ancwnt  Scorpion. — The  oldest  of  the  scorpions  until  lately  known 
were  inhabitants  of  the  earth  in  the  Carboniferous  epoch.  Two  of  the 
four  described  types  were  the  results  of  American  investigations;  but 
during  the  past  year  several  examples  of  a  species  were  obtained  from 
Upper  Silurian  rocks  in  Europe.  One  specimen  was  found  by  Prof.  Gus- 
tav  Lindstrom,  in  the  Swedish  island  of  Gothland.  It  was  in  a  good  con- 
dition of  preserv^ation  and  showed  the  ''chitinous  brown  or  yellowish 
brown  cuticle,  very  thin,  compressed  and  corrugated  by  the  pressure  of 
the  superposed  layers.''  .  The  different  segments,  "  the  cephalothorax, 
the  abdomen,  with  seven  dorsal  laminae,  and  the  tail,  consisting  of  six  seg- 
ments or  rings,  the  last  narrowing  and  sloping  into  the  venomous  dart," 
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coald  all  be  distinguished.  The  surface  of  the  back  was  sculptured  by 
tubercles  and  longitudinal  keels  corresponding  with  those  developed  in 
recent  species.  ''One  of  the  stigmata  on  the  right  is  visible,  and  clearly 
demonstrates  that  it  must  have  belonged  to  an  air-breathing  animal, 
and  the  whole  organization  indicates  that  it  lived  on  dry  land."  ''In 
the  conformation  of  this  scorpion  there  is  one  feature  of  great  impor- 
tance, namely,  four  pairs  of  thoracic  feet,  large  and  pointed,  resembling^ 
the  feet  of  the  embryos  of  several  other  tracheates  and  animals  like  the 
Gampodea.  This  form  of  feet  no  longer  exists  in  the  fossil  scorpions  of 
the  Carboniferous  formation,  the  appendices  belonging  to  which  resem- 
ble those  found  in  the  scorpions  of  our  own  day.''  The  form  in  question 
was  named  by  Professor  Lindstrom  PaUeophoneus  nunciuSy  and  is  "  the 
most  ancient '^  of  all  known  "land-animals." 

Some  time  before  the  description  by  Professor  Lindstrom  of  this  new- 
animal  was  published,  Dr.  Hunter,  of  Carluke,  obtained  a  fossil  scorpion 
also  from  the  Upper  Silurian,  but  in  Scottish  Lanarkshire,  in  June,  1883. 
It  was  not,  however,  until  Professor  Lindstrom's  description  of  the 
Swedish  find  appeared  that  Dr.  Hunter  recognized  the  importance  of 
his  own  discovery.  "  The  rocks  from  which  the  Scottish  example  was  ob- 
tained are  the  well-known  Upper  Silurian  beds  of  Dunside,  Logan  Water, 
Lesmabagow,  Lanarkshire,  which  have  yielded  such  a  magnificent 
suite  of  Eurypterids,  and  supplied  a  great  part  of  the  materials  for  Dr. 
Woodward's  work  on  the  Merostomata.  The  animal  in  this  specimen 
is  about  an  inch  and  a  half  long,  and  lies  on  its  back  on  the  stone.  Its 
exposed  ventral  surface  shows  almost  every  external  organ  that  can  be 
seen  in  that  position,  and  in  this  way  seems  to  supplement  the  evidence 
supplied  by  the  Swedish  specimen.  As  in  the  northern  individual,  the 
first  and  second  pairs  of  appendages  of  the  cephalothorax  in  the  Scottish 
example  are  chelate,  but  the  palpi  are  not  quite  so  robust.  The  walk- 
ing limbs,  though  not  so  dumpy  as  in  P.  nuncius,  also  terminate  each  in 
a  single  claw-like  spike.  The  arrangement  of  the  sternum  shows  a  large 
pentagonal  plate  (metastemite)  against  which  the  wedge-shaped  coxsb 
of  the  fourth  pair  of  walking-limbs  abut.  The  coxae  of  the  third  pair 
bound  the  pentagonal  plate  along  its  upper  margins,  and  meet  in  the 
mid  line  of  the  body,  where  they  are  firmly  united.  The  coxsa  of  the 
first  two  pairs,  as  well  as  the  bases  of  the  palpi,  are  drawn  aside  from 
the  center  line  of  the  body,  showing  that,  as  in  recent  scorpions,  these 
alone  were  concerned  in  manducation,  or  rather  the  squeezing  out  of  the 
juices  of  the  prey.  From  the  circumstance  of  these  being  drawn  aside, 
the  medial  eyes  are  seen  pressed  up  through  the  cuticle  of  the  gullet, 
and  a  fleshy  labium  (camerostome)  appears  between  the  bases  of  the 
chelicerse." 

The  characteristics  exhibited  by  these  very  old  scorpions  are  such  as 
to  separate  them  quite  widely  from  any  of  the  recent  types,  and  although 
evidently  belonging  to  the  same  order,  and  thus  related  to  the  latter, 
they  indicate  a  peculiar  family,  the  PaleeophoneidsB.    Doubtless  renewed 
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searching  for  fossils  iu  tbe  Silurian  rocks,  and  especially  for  terrestrial 
types,  will  be  prosecuted,  for  such  discoveries  will  serve  as  very  efficient 
stimulants.     (Nature^  v.  31,  pp.  295-298.) 

Curious  mimicry  hy  a  Spider. — A  curious  case  of  mimicry  by  a  spider 
has  been  recorded  by  Mr.  H.  O.  Forbes.  Tbe  spider  in  question  i&  found 
in  Sumatra,  and  has  been  named  Thomisus  decipiens.  On  June  25, 1885, 
in  a  forest  of  Sumatra,  Mr.  Forbes'  attention  was  excited  by  his  "  eyes 
resting  on  a  bird-excreta-marked  leaf.''  On  examination  it  was  found 
that  the  appearance  was  deceptive  and  had  been  produced  by  a  spider 
which  had  so  closely  copied  nature  that  the  imitation  would  readily 
deceive  the  uncritical  observer.  "The  spider  is  in  general  color  white, 
spotted  here  and  there  with  black ;  on  the  under  side  its  rather  irregu- 
larly shaped  and  prominent  abdomen  is  almost  all  white — of  a  pure 
chalk  white;  the  angles  of  the  legs  are,  however,  shining  jet  black. 
The  spider  does  not  make  an  ordinary  web,  but  only  the  thinnest  film 
on  the  surface  of  the  leaf.  The  appearance  of  the  excreta  rather 
recently  left  by  a  bird  on  a  leaf  is  well  known.  There  is  a  pure  white 
deposit  in  the  center,  thinning  out  round  the  margin,  while  in  the 
central  mass  are  dark  portions  variously  disposed ;  as  the  leaf  is  rarely 
horizontal,  the  more  liquid  portions  run  for  some  distance.  Now,  this 
spider,  one  might  almost  imagine  to  have  in  its  rambles  marked  and 
inwardly  discerned  what  it  had  observed,  and  had  set  about  practicing 
the  wrinkles  gained ;  for  it  first  weaves  a  small  irregular  patch  of  white 
web  on  some  prominent  leaf,  then  a  narrow  streak  laid  down  lowards 
its  sloping  margin,  ending  in  a  small  knob.  It  then  takes  its  place  on 
the  center  of  the  irregular  spot  on  its  back,  crosses  its  black-angled 
legs  over  its  thorax  and  waits.  Its  pure  white  abdomen  represents  the 
central  mass  of  the  bird's  excreta,  the  black  legs  the  dark  portions  of 
the  slime,  whil^  the  web  above  described  represents  the  more  watery 
marginal  part  (become  dry),  even  to  the  run-oft*  portion  with  the  thick- 
ened knob  (which  was  not  accidental,  as  it  occurred  in  both  cases),  like 
the  residue  which  semi-fluid  substances,  ending  in  a  drop,  leave  on 
evaporation.  It  keeps  itself  in  position  on  its  back  by  thrusting  under 
the  web  below  it  the  spines  with  which  the  anterior  upper  surface  of 
the  legs  is  furnished." 

The  most  interesting  fact  of  all,  in  the  opinion  of  Mr.  Forbes,  is  "  not 
so  much  that  of  the  spider  having  gair.ed,  which  it  can,  of  course,  have 
no  consciousness  of,  by  natural  selection,  the  color  and  form  of  an  ex- 
cretum,  but  that  it  has  acquired  the  habit  of  supplementing  its  own 
color  and  form  by  an  addition  in  such  absolute  harmony  with  that  of 
which  itself  is  the  similitude."  * 

This  species,  on  being  reexaminetl  by  the  Rev.  O.  P.  Cambridge,  the 
distinguished  arachnologist,  was  considered  to  represent  a  peculiar 
genus  which  was  named  Ornithoscatoidts,  fi:om  its  simulation  of  a  bird's 
excret&j     Further^  Mr.  Cambridge  recognized  in  various  collections 
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fonr  species  of  the  genas,  all  of  which  inhabit  India  and  the  neighbor- 
ing islands.  It  seemed  to  Mr.  Cambridge  that  the  whole  xiheuomeuon 
described  is  "  easily  explained  by  the  operation  of  natural  selection, 
without  supposing  conscionsness  in  the  spider  in  any  part  of  the  pro- 
cess. The  web  on  the  surface  of  the  leaf  is  evidently,  so  far  as  the 
spider  has  any  design  or  consciousness  in  the  matter,  spun  simply  to 
secure  itself  in  tbe  proper  position  to  await  and  seize  its  prey.  The 
silk,  which  by  its  fineness,  whiteness,  and  close  adhesion  to  the  leaf 
^causes  it  to  resemble  the  more  fluid  parts  of  tbe  excreta,  would  grad 
ually  attain  those  qualities  by  natural  selection,  just  as  the  spider 
itself  would  gradually,  and  probably  pari  passu,  become  under  the  in- 
fluence of  the  same  law,  more  and  more  like  the  solid  portion."  {Proc, 
Zool.  Sac.  London,  1883,  pp.  686-588,  pi.  51 ;  1884,  p.  196-203,  pi.  15.) 

Insects. 

The  mouth  parts  of  suctorial  Insects, — In  connection  with  a  memoir  on 
the  systematic  position  of  the  PuHcidce,  Dr.  Karl  Kra|>eliu  has  discussed 
the  structure  of  the  mouth  parts  not  only  of  the  Fleas,  but  of  the  forms 
with  which  they  have  been  associated  by  other  authors,  the  Diptera 
and  Hemiptera,  and  the  results  are  of  considerable  systematic  impor- 
tance. It  is  found  that  the  suctorial  insects  segregate  themselves  into 
two  primary  groux)s.  In  one,  consisting  of  the  Hymenoptera  and  Lep- 
idoptera,  the  suctorial  organs  are  characterized  by  the  lower  parts  of 
the  mouth,  maxillsB  and  labium^  being  employed  in  the  formation  of  a 
sucking  ai)paratus,  while  in  another  group,  represented  by  the  Diptera, 
Siphonaptera,  and  Ehynchota,  it  is  almost  exclusively  the  upper  parts, 
labium  and  mandibles,  that  are  implicated  in  the  formation  of  the  true 
food  canal.  The  characteristics  of  the  mouth  ijarts  of  the  three  orders 
of  the  latter  section  are  thus  diagnosed  by  Dr.  Krapelin : 

(1)  Diptera. — "  Insects  with  perfect  metamorphosis.  Head  free,  with 
facetted  eyes.  Sucking-tube  formed  by  a  dorsal  and  a  ventral  half- 
channel  (labrum  and  hypopharynx),  more  or  less  inclosed  throughout 
its  length  by  the  labium,  which  is  bent  uji  like  a  sheath,  and  furnished 
with  uniarticulate  ai)ical  palpi.  Mandibles  deficient  or  styletiform, 
pushing  in  between  the  labrum  and  hypopharynx.  MaxillsB,  when  pres- 
ent, with  palpi.  Salivary  eflferent  duct  an  unpaired  closed  canal  in  the 
interior  of  the  hypoi)harynx.  A  'sucking-stomach.'  Thoracic  segments 
amalgamated,  usually  with  a  pair  of  wings  and  a  pair  of  halteres." 

(2)  Siphonaptera. — "  Insects  with  perfect  metamorphosis.  Head  at- 
tached to  the  thorax  by  a  wide  surface,  without  facetted  ej'es.  Buccal 
organs  suctorial.  Sucking-tube  formed  by  a  dorsal  and  two  lateral 
channels  (labrum  and  mandibles),  its  anterior  section  only  more  or  less 
inclosed  laterally  by  the  mulitiarticulate  terminal  palpi  of  the  labium, 
and  at  the  base,  besides  the  latter,  by  the  lamelliform  palpigerous  max- 
illae. Salivary  efferent  ducts  paired,  developed  as  a  channel  along  the 
inner  surface  of  the  mandibles.    No  ' suiking-stomach.'    Thoracic  seg- 
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meiita  free,  without  wings  and  haltereSj  with  pleural  processes  upon  the 
last  two  segments." 

(3)  Eynchota. — ''  Insect  usually  with  imperfect  metamorphosis.  Head 
free,  or  broadly  united  to  the  thorax,  with  or  without  facetted  eyes. 
Buccal  organs  usually  suctorial.  Sucking-tube  (in  the  higher  groups) 
composed  of  two  lateral  half-channels  (the  mandibles),  only  in  the 
anterior  portion  inclosed  by  the  labium  and  its  apical  multiarticulate 
palpi,  which  are  united  nearly  to  the  apex;  at  the  base  by  the  labrum. 
Maxillae  sty liform,  without  palpi,  applied  laterally  to  the  mandibles  in 
the  channel  of  the  labium  or  the  labrum.  Salivary  efferent  duct  un- 
paired, formed  by  two  half-channels  of  the  mandibles  closing  together 
from  the  sides.  Ko  *  sucking-stomach.'  Thoracic  segments  free  or 
amalgamated.    Four,  two,  or  no  wings;  no  halteres." 

Relations  of  the  Emhioid  Insects, — In  a  contribution  to  our  knowledge 
of  the  EmhiidcB^  a  family  of  Orthopterous  insects,  Mr.  J.  Wood-Mason 
has  added  to  our  knowledge  by  describing  the  various  phases  of  devel- 
opment of  some  UmbiidcB,  and  expresses  his  opinion  as  to  the  relations 
of  those  curious  insects.  The  UmhiidcBj  he  thinks,  '*  undoubtedly  belong 
to  the  true  Orthoptera,''  but  they  are  "  in  some  respects  the  lowest 
term,  and  in  others  the  lowest  term  but  one,  of  a  series  represented  by 
the  fa,miiies  Acridioidea,  LocustidcBj  GryllidcB^  B,ud  Fhasmatidce;^^  their 
'^  resemblances  to  the  much  lower  PerlidcBj  which  may  well  be  direct  de- 
scendants of  a  form  closely  related  to  Campodea^  are  due  to  their  low 
position  in  the  division  of  Orthopterous  insects  to  which  they  belong, 
and  do  not  imply  any  such  close  genetic  relationship  to  them  as  has  been 
suggested.''    {Proo.  Zool.  Soc,  London^  1883,  pp.  628-634,  pL  56.) 

MOLLUSCOrDS. 

Polyzoans. 

Morphology  of  Flmtra.-r'ThQ  investigation  of  the  marine  Bryozoans 
has  been  undertaken  by  W.  J.  Vigelius,  who  proposes  to  publish  a 
monograph  on  the  subject.  A  treatise  on  the  morphology  of  Flnsira 
viemhranaceO'truncata  is  a  precursor  of  and  an  introduction  to  the 
work.  The  Flustroe  corroborate  the  dictum  that  the  mode  of  growth 
of  the  Bryozoan  stock  is  of  no  value  as  a  means  of  distinguishing 
families,  for  which  it  has  often  been  used.  The  nutrient  animal  and 
the  avicularium  are  alone  distinctly  differentiated  individuals,  for  the 
brood-capsules  are  simply  organs.  The  nutrient  animals  may  be  (1) 
budding,  found  on  the  marginal  zone  of  the  colony ;  (2)  perfect  or  re- 
productive forms;  (3)  resting;  and  (4)  decaying.  The  last  two  are  only 
found  near  the  proximal  part  of  the  stock,  and  are  much  rarer  than  the 
others.  "The  cystidand  polypidmakeup  the  complete  nutrient  animal, 
and  in  the  normal  condition  consist  of  integument,  nutrient  apparatus, 
and  parenchymatous  tissue,"    No  nervous  system  has  been  distinctly 
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recognized,  but  it  is  supposed  that  "  its  center  is  perhaps  represented  by 
the  small  rounded  mass  of  cells  which  lies  on  the  anal  side  of  the  an- 
terior wall  of  the  pharynx."  Spermatoblasts  are  '•derived  from  the  re- 
peated subdivision  of  the  spermatophores,  but  they  do  not  form  rounded 
or  oval  masses  of  regularly  arranged  cells  placed  on  a  nutrient  blasto- 
phore"5  when  they  become  converted  into  spermatozoa  they  are  at  first 
pyriform,^  and  only  later  does  the  tail  arise  at  the  narrow  end  and  become 
of  some  length.  The  histolysis  of  the  digestive  tract  was  investigated, 
and  to  the  brown  body  is  attributed  a  nutrient  function.  The  cystid  and 
polypid  are  parts  of  a  single  individual,  as  is  proved  by  the  history  of 
the  process  of  germination  as  well  as  by  the  organization  of  the  comjilete 
nutrient  animal. 

The  perigastric  space  is  regarded  as  a  true  coelon,  but  the  polyzoa 
are  claimed  to  be  pseudocoelia.  {Biol.  Centralblatt,  in,  pp.  705-^721; 
J.  E.  M.  8.  (2),  IV,  p.  371.) 

Bra^hiopods, 

Anatomy  of  Argiope. — Several  species  of  Argiope  have  been  dissected 
and  studied  within  the  last  two  years  by  Dr.  A.  E.  Shipley  and  Dr.  A. 
Schulgin,  the  former  having  worked  at  Naples  on  the  A.  Neapolitana 
and  A,  cuneata,  and  the  latter  on  the  A.  KowalevsJcii,  The  brachial 
•appendages,  to  which  in  typical  Terebratulids  the  gills  are  attached, 
are  wanting  in  Argiope,  There  is,  according  to  Schulgin,  a  feebly  de- 
veloped suboesophageal  ganglion  overlooked  by  Shipley,  who  mistook 
the  external  sensory  for  the  central  nervous  system. 

The  relationships  of  the  Brachiopods  are  considered  by  both  authors. 
Dr.  Shipley  accepted  essentially  the  views  of  Professor  Gegenbaur.  (See 
S.  I.  Eeport  for  1883.)  Dr.  Schulgin  thought  it  "probable  that  the 
Polyzoa  and  Brachiopoda  arose  from  a  side  branch  or  phylum,  which 
also  gave  rise  to  Annelids,''  and  they  maybe  *« grouped  together  under 
the  class  of  Yermoidea.''  {Zeitschr.  f.  Wis.  Zool.^  v.  41,  pp.  116-141,  2 
pi. ;  J.  B.  M.  8.  (2),  V.  5,  pp.  49, 50.) 

MOLLUSKS. 

Acephals. 

A  new  Classification  of  Bivalve  Shells. — Much  dissatisfaction  has  been 
expressed  with  all  the  current  arrangements  of  the  Acephals,  or  bivalve 
mollusks,  and  Dr.  M.  Neumayr  has  proposed  a  new  one  which  he 
thinks  has  some  advantages  compared  with  the  others.  The  shells  are 
considered  from  a  palseoiitological  point  of  view,  and  the  data  derived 
from  palaeontology  being  co-ordinated  with  those  obtained  from  a  study 
of  the  hinge  of  the  shell,  Dr.  Neumayr  was  led  to  segregate  all  the 
known  forms  into  three  orders,  all  differing  from  those  of  his  predeces- 
sors, and  to  which  he  has  given  new  names.  The  definitions  of  tlie 
groups,  as  rendered  in  English  by  Dr.  von  Martens,  are  as  follows: 

'<  0?d,  1.    Pal^oconch^,  or  Cryptodonta.    Shell  thin,  wit}l0^t  teeth. 
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or  only  with  feeble  indications  of  them  in  the  hinge ;  two  eqaal  mascn- 
lar  impressions;  pallial  line  entire.    Palaeozoic. 

"  Ord.  2.  Desmodonata.  Teeth  of  the  hinge  none  or  irregular,  con- 
nected with  the  ligamental  processes ;  two  equal  muscular  imj)ressions ; 
p:illial  line  sinuated.  PlioladomyidoBj  Corbulidce^  Myidce,  AnatinidcB, 
MactridcB,  Paphiidw,  Glycymeridce^  (?)  Solenidce,  and  all  Tuhicola. 

*'Urd.3.  Taxodonta.  Teeth  of  the  hinge  numerous,  not  differen- 
tiated, in  a  straight,  arcuated  or  angular  row ;  two  equal  muscular  im- 
pressions.   Arcidce,  Nuculidce. 

"  Ord.  4.  Heteeodonta.  Teeth  of  the  hinge  few,  distinctly  separated 
as  cardinal  and  lateral,  alternating,  exactly  tilling  the  pits  of  the  op- 
posite valve ;  two  equal  muscular  impressions.  Unionidce,  Cardiniidcey 
AstartidcB,  Crassatellidcdj  Megalodontidce^  ChamidcBj  TridacnidcBj  Eryd- 
nidcBj  Lucinidce,  CardiidcBj  Cyrenidce^  Cyprinidce,  Veneridce,  Onathodon- 
tidce,  Tellinidw,  Donacidce.  The  Trigoniidce  will  form  a  distinct  sub- 
order. 

**Ord,  5./  Anisomyakia,  or  Dysodonta.  Teeth  of  the  hinge  none  or 
irregular;  two  very  inequal  or  only  one  muscular  impression ;  pallial 
line  entire. 

(a)  Heteromyaria :  Aviculidce,  MytilidcBj  PrasinidoB^  Pinnidce. 

ijb)  Monomyaria :  Pectinidce,  SpondylldcBy  AnormidoB^  Ostreidce?^ 

{Zoological  Record^  1883,  pp.  86  and  87,  Moll) 

Dr.  von  Martens,  certainly  a  most  competent  judge,  has  expressed 
the  opinion  that  this  classitication  ^'has  several  advantages  in  com- 
parison with  hitherto  accepted  classifications:  (1)  the  distinction  of  a 
limited  number  of  natural  types,  instead  of  an  artificial  separation  into 
Monomyaria  and  Dimyaria,  or  Asiphonida  and  Siphonida ;  (2)  the  union 
of  the  Heteromyaria  and  the  Monomyaria  into  one  common  chief  di- 
vision;^ and  (3)  "the  constitution  of  a  special  chief  division  for  the 
Arcidae  and  Nuculidae,  as  these  families  offer  very  peculiar  characters 
as  well  in  the  shells  as  in  the  gills  and  foot.'' 

The  present  recorder  is  unable  to  appreciate  any  superiority  of  the 
new  arrangement  over  that  based  on  the  muscles,  and  there  are  cer- 
tainly more  exceptions  of  the  contents  of  the  so-called  "orders"  to  their 
diagnoses  than  in  the  case  of  the  groups  defined  by  the  muscles.  As 
Dr.  Paul  Fischer  has  already  remarked  (Journ.  Conch.,  v.  24,  p.  121),  a 
single  family  (the  Unionidae)  has  representatives  not  only  deviating 
from  the  diagnosis  of  the  including  "order"  (Heterodonta),  but  exhibit- 
ing characters  assigned  to  two  others,  Anodonta  recalling  the  PalaBo- 
conchsB  or  Cryptodonta,  and  Pleiodon  the  Taxodonta.  Undoubtedly 
Dr.  Neumayr  knew  of  these  exceptions  and  regarded  the  forms  and 
questions  as  derivatives  from  the  normal  Heterodonta.  But  the  dif- 
ferences from  the  type  and  assumption  of  characteristics  of  others 
nevertheless  exist.  For  this,  if  for  no  other  reason,  the  value  of  such 
characters  for  orders  is  nullified.  There  is  also  a  want  of  co-ordination 
between  the  hinge  structure  and  modifications  of  other  parts  which 
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casts  suspicion  on  the  value  of  the  former.  There  are  likewise  many 
other  failures  than  those  mentioned  of  constituents  of  groups  to  embody 
the  requisites  of  the  diagnoses  of  such  groups.  On  the  whole,  then,  we 
cannot  concede  that  the  new  arrangement  is  superior  to  those  that  have 
preceded.  It  is,  nevertheless,  of  some  value  as  an  incentive  to  further 
study  of  the  subject,  in  order  to  test  the  value  of  various  propositions. 

The  Eyes  of  Bivalve  Molluaks. — ^If  the  edges  of  the  mantle  of  even  our 
common  bivalve  mollusks,  such  as  the  oyster,  the  hard  clam,  and  the 
soft  clam,  ai*e  very  closely  examined,  specks  may  be  found  which  prove 
to  be  rudimentary  eyes.  These  organs  have  been  recently  examined  by 
Dr.  Benjamin  Sliarp,  of  Philadelphia,  who  has  studied  them  in  the 
oyster,  the  hard  clam,  the  soft  clam,  the  common  mussel  {Mytilus  edulis), 
the  big  clam  (Mactra  solidissima)^  and  two  razor-fishes  (Solen  ensis  and 
Solen  vagiim).  The  pigmented  cells  found  in  these  parts  are  essentially 
the  same  in  all.  The  smallest  of  the  cells  were  found  in  the  oyster,  and 
the  largest  in  the  hard  clam.  Experiments  on  these  forms  show  their 
sensitiveness  to  light  and  shadow,  and  the  cells  showing  the  retinal 
character  described  leaves  little  doubt  as  to  the  power  of  vision.  'So 
nerves  could  be  demonstrated  passing  direct  to  these  cells,  and  proba- 
bly those  distributed  to  the  general  epidermis  serve  in  transmitting  tho 
impressions.  The  visual  power  is  so  low  that  nerves  have  not  yet  been 
specialized  for  this  purpose.''    {Proc.  Acad.  Nat.  8c.  Phila.^  1884,  p.  10). 

The  Greening  of  Oysters  and  its  Cause.-^TheTe  is  always  a  reason  or  the 
appearance  of  a  reason  for  a  given  phenomenon  engendered  by  popular 
opinion,  and  one  was  devised  to  explain  the  cause  of  the  green  color  so 
prevalent  in  the  British  oysters  especially.  The  reasoning  in  this  case 
was  very  facile. 

Oysters  are  green;  copper  in  oxidization  becomes  green.  Therefore 
the  green  color  of  oysters  is  due  to  the  absorption  of  copper;  conse- 
qently  the  bottom  of  the  sea,  or  the  sea  itself,  is  pregnant  with  copper. 
The  oysters  have  a  "  coppery  taste,"  and  thus  give  proof  of  the  exis^ 
ence  of  copper. 

Science  doubted  and  suggested  explanations,  but  not  until  lately  has 
the  question  been  approached  in  a  severe  critical  and  experimental  man- 
ner. An  old  suggestion  was  then  proved  to  be  practically  correct.  The 
most  recent  and  skilled  of  the  inquirers  into  the  cause  and  origin  of  the 
greening  of  the  oysters  are  Mr.  Puys6gur,  an  assistant  commissioner  of 
the  navy  department  of  France,  and  Mr.  John  A.  Eyder,  of  the  United 
States  Commission  of  Fish  and  Fisheries. 

Mr.  Puys^gur  has  recalled  the  history  of  conjecture  and  research  on 
the  cause  of  the  green  color  of  oysters  and  given  the  results  of  his  own 
investigations. 

He  tested  the  popular  view  that  the  color  was  the  result  of  suffusion 
with  copper.    Even  a  meritorious  chemist,  Mr.  GaiUard,  had  found  cop- 
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per  in  oysters.  But  Mr.  Gaillard,  from  scientific  considerations,  himself 
concluded  that  this  was  because  some  process  was  fraudulently  em- 
ployed to  color  the  oysters,  and  that  it  consisted  merely  in  immersing 
them  in  a  solution  of  a  salt  of  copper,  and  leaving  them  in  it  till  they 
were  saturated  by  it. 

Mr.  Puys^gur  sought  by  experiment  to  ascertain  whether  copper  was 
absorbable  by  the  moUusk,  and  found  that — 

1.  "An  oyster  which  is  placed  in  a  bath  of  sulphate  of  copper  is  not 
colored  at  all.'^  ' 

2.  "  Death  quickly  follows  when  they  are  plunged  into  such  a  mix- 
ture.'' 

He  did  not  deny  that  chemists  may  have  found  copper  in  oysters,  but 
his  own  direct  experiments  did  not  verify  the  absorption  of  the  metal 
by  the  animals. 

Copper,  then,  being  out  of  the  question,  he  sought  to  learn  what  was 
the  cause. 

Various  observations  and  experiments  were  instituted,  for  a  detail  of 
which  reference  must  be  made  to  the  original  memoir  of  the  author. 
His  conclusions  are  thus  summarized : 

"There  remains  no  longer  any  doubt  as  to  the  fact  that  the  viridity  of 
oysters  is  entirely  due  to  the  absorption  or  digestion  .of  the  soft  parts  of 
the  NaviculcB  held  in  suspension  by  the  surrounding  water ;  this  definite 
experience  also  completely  overturns  the  hypotheses  which  attribute 
it  to  the  influence  of  the  soil,  to  the  mixture  of  fresh  and  salt  water,  to 
northeast  winds;  in  a  word,  all  the  other  conjectural  causes  to  which 
this  simple  phenomenon  has  been  childishly  attributed  are  shown  to  be 
inadequate. 

"  It  is  evident,  moreover,  that  the  coloring  matter  is  directly  absorbed 
by  the  mollusks,  and  that  the  process  takes  place  inside  of  the  animals. 
If,  in  fact,  dissolution  of  the  coloring  matter  took  place  in  sea- water, 
the  water  would  be  tinged  as  soon  as  the  diatoms  were  blanched.  Now, 
this  is  not  the  case.  In  fresh  water,  on  the  contrary,  the  coloring  mat- 
ter is  immediately  dissolved,  and  as  a  result  the  diatoms  are  blanched. 
A  single  drop  of  water  placed  on  a  slide  containing  the  diatoms  causes 
them  to  lose  their  color  instantly.  Finally,  if  a  piece  of  filtering  paper 
is  saturated  in  the  fresh  water  which  has  been  placed  on  the  diatoms, 
and  it  is  afterwards  dried,  it  will  present  absolutely  the  same  color  as 
the  green  oysters. 

"These  laboratory  observations  are,  moreover,  perfectly  in  accord 
with  the  phenomena  observed  by  the  oyster-culturists.  Heavy  rains 
cause  the  greenness  of  the  claires  to  disappear,  and  the  dry  and  salt- 
laden  northeast  winds,  which  augment  the  saturation  of  the  waters,  are, 
on  the  contrary,  favorable  to  the  production  of  the  green  coating  in  the 
claires." 

Mr.  Eyder  supplemented  Mr.  Puys^gur's  researches  by  observations 
of  his  own.    His  investigations  convinced  him  of  the  correctness  of  Mr. 
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Puys^gar's  conclasions.  He  bad  ascertained  that  the  common  Ameri- 
can oyster  {Oatrea  virginica)  "is  affected  by  an  acquired  viiidity  at  cer- 
tain times  and  in  certain  places  in  precisely  the  same  way  as  the  com- 
mon 0.  edulis  of  Europe  and  the  0.  angulata  of  the  Tagus,"  as  be  had 
been  able  to  learn  from  fresh  material  from  Liverpool,  obtained  through 
the  efforts  of  Professor  Baird.  "The  cause  of  this  peculiar  staining  of 
the  soft  parts  of  these  animals  is,  therefore,  very  probably  the  same 
throughout  both  the  European  and  the  American  oyster-growing  re- 
gions.'^ 

Mr.  Ryder  further  extended  his  studies  to  the  florula  of  the  water 
about  the  oyster  beds  and  to  the  contents  of  the  oyster's  stomach.  He 
found  the  special  oyster  diatom  {N^avicula  ostrearum)  abundant,  and  also 
other  diatoms,  and  has  thus  summarized  his  results : 

"Taking  a  survey  of  the  lower  groups  of  the  vegetable  world,  which 
contain  bluish-green  pigments,  and  which  are  at  the  same  time  free- 
swimming  in  their  habits,  so  as  to  place  them  within  reach  of  the  star 
tionary  oyster  as  food,  there  is  none  which  actually  seems  more  likely 
to  be  the  source  of  the  green  tinge  here  discussed  than  the  IHatomacece, 
And  as  there  is  no  other  class  of  forms  so  commonly  and  constantly 
met  with  in  the  alimentary  canals  of  marine  moUusks  generally,  I  think 
we  might  take  it  for  granted,  for  this  reason  alone,  that  they  are  the 
source  of  the  coloration.  In  fact,  it  is  rarely  that  I  have  met  with  any 
other  vegetable  organisms  in  the  stomachs  of  oysters  except  diatoms, 
after  having  examined  hundreds,  by  the  excellent  method  of  first  re- 
moving the  recently-swallowed  contents  of  the  gastric  cavity  with  a 
])ipette  thrust  into  the  mouth  and  through  the  short  gullet.  The  ^bill 
of  fare'  of  the  animal  can  then  be  very  deliberately  studied  under  the 
microscope  after  the  contents  of  the  pipette  have  been  pressed  out  upon 
and  prepared  for  observation  under  a  compressorium.'' 

Mr.  Ryder  also  endeavored  to  ascertain  the  elementary  nature  of  the 
green  thus  dissolved  out  of  the  diatomaceous  food  of  the  oyster.  His 
investigations  could  not  be  completed,  but  were  carried  far  enough  to 
justifyanopinion.  This  was  that  "the  coloring  material  in  green  oysters, 
on  account  of  its  solubility  in  water,  its  instability  and  color,  is  prob- 
ably allied  to  phycocyanin,  since  we  know  that  it  is  not  chlorophyll, 
because  the  latter  is  insoluble  in  water."  The  spectroscope,  however, 
gave  him  "  entirely  negative  evidence  upon  this  point.'' 

Mr.  Ryder  concludes  with  the  assurance  that  the  belief  or  fear  that 
green  oysters  are  injurious  or  hurtful  is  without  foundation.  {Ann.  Bep. 
Com,  Fish.,  &c.,  1882,  pp.  793-804, 1884.) 

The  assumption  of  the  Spat  stage  by  the  Oyster. — The  "  metamorphosis 
and  the  post-larval  stages  of  the  development  of  the  oyster"  have  been 
studied  and  described  by  Mr.  John  A.  Ryder.  His  memoir  is  a  long 
0^6  and  gives  details  of  his  methods  of  investigation  and  his  various 
observations.  The  results  have  been  suTninari^ed  by  himself  in  tUo 
following  terms; 
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"  1.  Tbe  mouth  in  the  larval  oyster  is  nearly  ventral  in  position,  while 
in  the  adult  it  opens  more  nearly  in  the  direction  of  the  hinge  or  towards 
the  antero-dorsal  region. 

«^  2.  Tberetractor  muscles  of  the  velum  probably  atrophy  at  the  end  of 
the  larval  period;  if  they  are  to  be  regarded  as  the  musculature  of  the 
primitive  mantle  organ,  they  are  replaced  in  the  spat  and  adult  by  the 
radiating  and  marginal  pallial  muscles. 

^^  3.  The  intestine  of  the  larva  is  a  simple  tubular  organ ;  in  the  spat  it 
has  an  internal  ridge  developed  on  one  side,  which  finally  becomes  a 
pronounced  induplicature  in  the  intestine  of  the  adult. 

"  4.  The  anterior  adductor  muscle  of  the  larva  is  replaced  by  a  per- 
manent posterior  adductor  in  the  spat  and  adult.    (Huxley.) 

**  5.  Tbe  heart  and  gills  are  wanting  in  the  larva ;  they  are  developed 
as  post-larval  organs.  The  gills  are  at  first  represented  by  only  two 
folds ;  the  outer  pair  are  developed  later,  and  apparently  from  before, 
backwards,  or  dorso-ventrally. 

"  6.  The  connective  tissue  of  the  spat  and  adult,  including  the  organs 
derived  therefrom,  seems  to  be  almost  entirely  developed  during  post- 
larval  life. 

"  7.  The  blastocoel  is  mostly  obliterated  by  the  development  of  the 
connective  tissues. 

^'  8.  The  liver  is  represented  by  a  pair  of  diverticula  which  grow  out 
laterally  from  the  walls  of  the  stomach  of  the  larva ;  its  subsequent 
development  and  subdivision  into  a  vast  number  of  follicles  is  accom- 
plished during  post-larval  life. 

<<  9.  Some  time  after  fixation  the  larval  oyster  seems  to  lose  the  straight 
hinge  border  of  its  valves,  which  then  acquire  umbones ;  the  valves 
retain  their  symmetry  up  to  the  time  when  the  spat  shell  begins  to  be 
formed,  and  it  is  probable  that  most  of  the  larval  characters  of  the 
animal  have  disappeared  when  the  formation  of  the  spat  shell  begins ; 
in  other  words,  the  veliger  stage  is  past  and  is  at  once  replaced  by  a 
structual  condition  of  the  soft  parts  which  approximates  that  observed 
in  the  adult."    [Ann.  Rep.  Com.  Fish.,  far  1883,  pp.  779-791, 1884.) 

A  remdrlcdble  new  Type  of  MollusJcs. — All  the  acephalous  moUusks 
hitherto  known  have  distinct  external  valves  on  each  side,  although  in 
some,  such  as  in  the  ship-worms  (Teredinids)  and  the  watering-pot 
shells  (Aspergillids),  the  valves  are  extremely  reduced ;  but  in  a  form 
recently  obtained  from  California,  external  valves  are  not  at  all  ap- 
parent. When  living,  the  animal  is  apparently  of  the  "  shape  of  a  small 
globose  Cyprcea  [or  cowrie]  of  inflated  ovoid  form,  and  being  translucent, 
jelly-like,  dotted  above  with  small  rounded  papillae,  which  appear  of  an 
opaque  white  on  the  general  translucent  ground."  When  fresh,  accord- 
ing to  the  discoverer  of  the  specimens,  Mr.  0.  R.  Orcutt,  the  animal  was 
"over  an  inch  in  length,"  but  the  contraction  in  alcohol  is  such  that  the 
specimens,  when  received  by  Mr.  C.  U.  Dall,  were  reduced  to  "less  than 
half  an  inch  in  length."  Digitized  b,  Googk 
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^^The  mantle  which  covers  the  dome  of  the  body  is  toagh  and  thick; 
the  sides  are  smooth  and  nearly  free  from  papillae.  The  superior  me- 
dian line  is  a  little  depressed.  The  basal  part  of  the  anterior  end  in 
life  is  prolonged  beyond  the  general  mass  in  a  wide  trough,  with  the 
convexity  upward,  and  somewhat  expanded  at  its  anterior  extremity. 
About  one-third  of  the  way  from  the  anterior  end,  the  mantle  is  perfo- 
rated by  an  orifice,  which  pierces  it  in  the  vicinity  of  the  mouth.  The 
edges  of  this  orifice  project  from  the  general  surface,  and  it  is  lined  with 
close-set  small  papillae.  At  about  the  same  distance  from  the  posterior 
end  is  another  tubular  perforation,  holding  a  similar  relation  to  the 
anus ;  which  has,  however,  plain  edges,  and  is  not  internally  papillose." 
When  the  mantle  is  open,  the  small  valves  become  apparent.  These 
are  ^Mnclosed  in  two  little  sacs  in  the  substance  of  the  mantle.  The 
nmbones  are  near  together,  apparently  connected  by  a  brown  gristle, 
resembling  an  abortive  ligament,  and  are  nearly  over  the  heart.  The 
valves  are  about  ten  millimetres  long,  and  one  millimetre  wide,  destitute 
of  epidermis,  prismatic  or  pearly  layers.  There  are  no  muscular  or 
pallial  impressions,  no  adductors,  hinge,  or  teeth."  They  resemble  in 
form  the  exterior  of  the  shell  called  Gervillia,  and  have  a  pure  white 
color.  "As  they  lie  in  the  body,  they  diverge  at  a  rather  wide  angle 
from  the  beaks,  forward.  The  embryonic  valves  are  retained  like  two 
tiny  bubbles  on  the  umbones." 

The  affinities  of  this  new  form  are  even  doubtful.  The  classification 
chiefly  in  vogue  for  the  bivalve  moUusks  is  based  upon  the  number  and 
relations  of  the  adductor  muscles  of  the  shell,  and  Mr.  Dall  remarks 
that,  if  such  classification  is  retained,  the  new  form  should  be  distin- 
guished as  the  representative  of  a  distinct  order,  which  might  be  called 
^^AmyariaP  He  doubts  the  propriety  of  such  a  separation,  however, 
but  very  properly  claims  that  it  is  the  type  of  a  new  family  which  he 
calls  ChlamydoconchcBj  and  which  would  be  generally  named,  with  the 
ordinary  family  termination,  ChlamydoconchidcB.  The  species  is  named 
after  its  discoverer,  Mr.  0.  E.  Orcutt.  It  is  evident,  observes  Mr.  Dall, 
that  ''  the  genus  does  nothing  toward  bridging  the  gap  between  the 
gastropods  and  pelecypods  [or  bivalve  moUusks],  but  is  simply  a  remark- 
ably aberrant  form  of  the  latter  group,  and  probably  derived  from  some 
form  with  an  external  shell.  It  is  able,  according  to  Mr.  Orcutt,  by 
sphincter-like  contractions  of  the  mantle,  to  produce  currents  of  water 
over  the  gills,  which  are  probably  finally  ejected  by  the  anal  tube." 
{8cienc€y  rv,  pp.  60, 51.) 

Gastropods. 

The  Operculum  of  Gastropods. — ^The  development  of  the  operculum  of 
the  Gastropods  has  been  studied  by  F.  Houssay  on  examples  of  Idttorinaj 
Murexy  and  Purpura.  The  foot  alone  is  implicated  in  the  formation  of 
the  operculum,  but  "  gnly  a  small,  very  clearly  defined  portion  of  it." 
Quite  close  to  the  margin  of  the  operculum  which  adjoins  the  columella 
when  the  length  is  restricled,  a  small  transverse  fissure  was4bund,which 
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penetrated  about  a  millimeter  into  the  thickness  of  the  columellar  muscle 
and  which  occupies  the  whole  length  of  the  foot.  "  The  walls  of  this  pedal 
fissure  are  lined  with  a  peculiar  epithelium,  folded,  or  rather  goffered, 
so  as  to  somewhat  resemble  the  polypary  of  a  MsBaudrina."  Then  it  has 
a  vory  delicate  and  very  flexible  transparent  lamella,  which  can  be  taken 
out  with  a  fine  needle,  and  which  afterremaining  some  time  in  the  air  dries 
and  acquires  a  horny  appearance.  It  is  found  that  '^  the  epithelial  cells 
of  the  fissure  excrete  a  structureless  material  of  a  yellowish  color  and 
strongly  refractive,  which,  by  agglomeration,  constitutes  the  hyaline 
lamella.  The  latter  issues  from  the  i)edal  fissure  and  adds  itself  to  the 
old  operculum." 

*'  The  newly-formed  parts  apply  themselves  to  the  epithelium  situated 
between  the  fissure  and  the  parts  of  the  operculum  which  are  already 
fixed.  At  this  point  the  epithelial  cells  are  but  feebly  adherent  to  each 
other,  and  only  by  their  basal  part,  a  remarkable  exception  among  epi- 
thelia.  From  this  it  results  that  the  still  plastic  opercular  material  in- 
vests these  cells,  and  even  diffuses  itself  somewhat  among  the  elements 
of  the  subjacent  tissues  (muscular  fibers  and  connective  cells).  It  is 
thus  that  by  successive  appositions  of  new  parts  issuing  from  the  pedal 
fissure  the  striaB  are  formed,  of  which  only  the  most  salient  are  visible  to 
the  naked  eye  or  the  lens.'' 

"  On  the  other  surface  of  the  operculum  we  must  distmguish  two  re- 
gions, the  surface  of  insertion  of  the  columellar  muscle,  and  the  free 
internal  surface.  It  is  very  easy  to  see  that  the  free  internal  surface 
and  the  outer  surface  of  the  operculum  have  not  the  same  constitution. 
The  inner  surface  is  covered  with  a  homogeneous  layer  which  forms,  as 
it  were,  a  varnish  without  any  striae  perceptible  to  the  eye.  This  coat- 
ing may  even  be  so  thick  that  we  cannot  see  through  it  the  stri©  of  the 
other  surface.  In  other  cases  it  is  delicate  enough  not  to  hide  them. 
This  difference  of  constitution  arises  from  a  difference  of  origin.  In 
front  of  the  surface  of  insertion  the  metapodium  forms  an  interior  ex- 
pansion or  lip,  which,  during  the  life  of  the  animal,  is  constantly  applied 
against  the  inner  unattached  part  of  the  operculum.  The  epithelial 
cells  of  this  anterior  lip  produce  the  varnish. 

"  It  still  remains  to  ascertain  why  the  opercular  material  is  rolled  into 
a  spiral.  To  elucidate  this  point  we  must  study  the  muscular  impression. 
As  the  operculum  grows,  the  surface  of  insertion  of  the  operculum  is  dis- 
placed with  a  slight  movement  of  rotation,  since  during  the  same  time  the 
shell  grows  in  a  spiral.  The  muscle  attaches  itself  to  the  newly  formed 
parts,  abandoning  the  old  parts  on  the  side  of  the  parietal  margin.  These 
stages  of  the  columellar  muscle  are  marked  by  strisB  independent  of 
those  of  the  superior  surface.  We  observe  them  when  preparing  an 
operculum  after  removing  all  traces  of  muscle.  By  studying  these  lines 
we  can  even  understand  why  there  are  opercula  of  which  the  form 
always  remains  the  same,  while  there  are  others  of  which  the  form 
varies  with  the  age  of  the  animal.    The  latter  are  said  to  have  a  nticlens 
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of  formation.  Tbe  posterior  secret  ing  portion  of  tlie  foot  alwnys  retains 
the  same  form  in  tlie  first  case,  whereas  in  the  second  we  see  it  from 
nearly  circular  become  almost  straight."  (Comptes  Rendus  Acad.  Sci., 
1884,  Jan.  28,  p.  23G;  Ann.  &  Mag.  Nat.  Hist.  (5),  xiii,  pp.  304-306;  Arch. 
Zool.  IJxpSr.  et  G6n.  (2),  iv,  pp,  869, 870;  Rev.  8ci.j  xxxiv,  pp.  343,  344; 
J.  R.  M.  8.  (2),  IV,  pp.  869,  870.) 

C^halopods. 

Development  of  the  Gills  in  Cephalopoda. — The  development  of  the  gills 
in  Cephalopods  has,  until  recently,  been  but  little,  if  at  all,  known.  The 
subject  was  investigated  in  1884  by  M.  L.  Joubin.  It  seems  from 
his  investigations  that  "the  brancbise  of  the  embryo  make  their  appear- . 
ance  at  the  beginning  of  the  development  in  the  form  of  two  small  buds, 
situated  symmetrically  with  relation  to  the  anteroposterior  plane  upon 
the  middle  of  what  will  eventually  become  the  posterior  wall  of  the 
pallial  cavity.  The  bud,  produced  by  a  pushing  force  of  the  epithelial 
layer  by  the  cells  of  the  subjacent  layer,  soon  elongates  and  forms  a 
small,  well-differentiated  eminence,  rounded  at  the  apex  and  attached 
by  a  broad  base."  No  vibratile  cilia,  such  as  line  the  pallial  cavity, 
were  detected.  "The  bud  afterwards  flattens  so  as  to  present  two  sur- 
faces: a  posterior  one,  applied  against  the  visceral  mass,  and  an  anterior 
one,  which  is  subsequently  covered  by  the  mantle  which  bounds  the  re- 
spiratory cavity  superiorly.'' 

Upon  this  Mttle  lamina  "a  first  horizontal  fold  appears  towards  the 
middle,  then  a  second  nearer  to  the  point,  then  a  third  still  nearer  the 
free  extremity,  and  so  on.  These  folds  form  depressions  upon  one  of 
the  surfaces  corresponding  with  elevations  upon  the  other  surface ;  the 
branchial  bud  has,  therefore,  become  an  undulated  lamina;  gradually 
other  folds  appear,  always  toward  the  point,  while  the  whole  organ  at 
the  same  time  increases  in  dimensions." 

Of  the  vessels  which  form  the  branchia,  "the  one  which  conveys  the 
blood  to  it  appears  early  at  the  commencementof  tbe  formation  of  the 
laminae ;  it  occupies  nearly  the  center  of  the  organ,  and  is  comprised 
within  the  base  of  the  laminsB  and  the  gland  of  the  branchia,  which  is 
also  distinctly  marked  at  this  period.  The  efferent  vessel  is  forincd 
upon  the  crest  of  the  branchia  and  on  the  outer  border  Of  the  laminae; 
it  is  undulated  like  the  parts  which  bear  it,  and  issues  from  the  branchia 
at  the  base,  to  be  continued  by  the  auricle  of  the  heart."  (Comptes  Ren- 
dus  Acad.  Sci.y  1883,  Nov.  12,  p.  1076;  Ann.  &  Mag.  Nat.  Hist.  (5),  xiii, 
pp;  67-69.) 

PEOTOOnOKDATES. 

Tunicates. 

Development  of  Salpa. — Much  has  been  written  about  the  development 
and  morx)hology  of  Salpa^  but  some  obscurity  still  hangs  over  the  sub- 
ject.   The  group  has  been  investigated  recently  by  Prof.  W.  Salensky, 
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who  has  examined  four  species — 8.  punctata^  S.  fusiformis,  8.  hicaudatay 
and  8.  democrafica.  The  sum  of  bis  researches  has  been  thus  recorded 
in  the  Journal  of  the  Koyal  Microscopical  Society :  '*  The  developmental 
process  of  8a1pa  is  so  peculiar  thafc  it  is  very  difficult  to  compare  it 
with  other  known  types  of  development;  the  fact  that  the  follicular 
cells  take  a  share  in  the  production  of  the  embryo  (the  process  of  de- 
velopment being  therefore  both  sexual  and  asexual)  is  not,  however, 
confined  to  this  group.  Lankester  has  described  a  very  similar  state  of 
things  in  Cephalopoda,  where  the  inner  capsular  membrane,  the  follicle 
itself,  grows  into  the  ovum  and  partly  forms  the  nutritive  yolk ;  recent 
researches  also  into  the  Vertebrata  tend  to  show  that  the  yolk  is  partly 
from  the  cells  of  the  follicle.  Salpa  bieaudata  appears  to  represent  the 
most  simple  development  of  all  the  species,  while  further  complications, 
such  as  the  formation  of  a  part  of  the  embryo  by  cells  of  the  oviduct, 
tend  to  remove  other  8alp€B  further  from  the  normal  mode  of  develop- 
ment exhibited  in  the  animal  kingdom."  (MittheiL  ZooL  Stat  N'eapelj  rv, 
pp.  327-402,  6  pi. ;  J.  B.  M.  8.  (2),  iv,  pp.  368, 369.) 

VERTEBRATES. 

Fish-UJce  vertebrates 

British  Fishes. — The  work  of  Dr.  Francis  Day,  on  "  The  Fishes  of  Great 
Britain  and  Ireland,''  has  been  lately  completed,  and  in  it  we  have  an 
excellent  resumS  of  what  is  known  of  the  finny  inhabitants  of  the  home 
empire.  The  system  and  nomenclature  as  well  as  definitions  of  Dr. 
Gunther  are  essentially  adapted  for  the  generic  and  supergeneric  groups, 
and  a  full  synonymy  and  description  are  given  of  each  species  5  then 
follows  information  respecting  the  "names,"  ''habits,"  "  means  of  cap- 
ture," "baits,"  "breeding,"  "life  history,"  "diseases,"  "uses,"  "as 
food,"  and  "  habitat "  of  the  species  if  known  or  so  far  as  known  to  the 
author. 

It  may  be  of  interest  to  compare  the  constitution  of  the  British  fauna 
with  that  of  a  limited  region  of  Eastern  America,  and  in  the  following 
tables  the  comparative  data  are  given.  The  data  in  the  work  of  Day 
for  the  British  fishes,  and  Goode  and  Bean  for  the  American,  as  given 
in  "A  List  of  the  Fishes  of  Essex  County,  including  those  of  Massachu- 
setts Bay,"  are  accepted  for  the  species.  To  bring  the  information  to  a 
common  denominator,  the  most  recent  systematic  results  of  the  Ameri- 
can ichthyologists  (who  are  all  in  essential  accord  in  this  respect)  are 
applied  to' the  superspecific  groups.  The  data  are  given  (under  family 
names  adopted  by  American  authors)  as  to  (a)  the  number  of  species 
recorded  from  (1)  Great  Britain  and  (2)  Massachusetts  Bay,  &c.,  (6)  the 
numl^er  of  genera  represented  in  (3)  Great  Britain  and  (4)  Massachu- 
setts, and  {0)  the  (5)  species  and  (6)  genera  shared  in  common  by  Great 
Britain  and  Massachusetts.  The  Massachusetts  region  is  limited  pur- 
posely in  the  tables  to  the  waters  north  of  Cape  Cod,  as  the  exhibit 
thus  brings  out  best  what  are  the  features  common  to  the^wo.    The 
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families  represented  south  of  the  cape  are,  however,  added  and  distin* 
gnished  by  italics  (bnt  without  detailed  information)  to  indicate  the 
pecaliarities  of  the  western  side  of  the  Atlantic.  The  Bassalian  forms 
are  omitted  unless  they  have  actually  been  caaght  near  the  shore.  In- 
asmuch as  very  deep  water  occurs  much  nearer  the  British  coast  than 
the  New  England,  considerably  more  deep-sea  fishes  have  been  found 
on  the  British  coasts  than  along  the  American. 

In  the  following  tables  those  families  whose  names  are  bracketed  in 
one  set  in  the  margin  are  included  in  a  single  family  by  Dr.  Day,  under 
the  name  indicated  by  the  letter  (D)^  the  families  here  adopted  are 
as  a  rule  more  restricted  than  Dr.  Day's.  In  one  case,  however,  as  will 
appear  by  one  of  the  notes,  the  constituents  of  one  family  are  scattered 
among  three  by  Dr.  Day,  who  has  followed  Dr.  Giinther. 


CIms,  order,  suborder,  and  fiunily. 


CLAflB  OF  LBFTOCABDLlNi. 


Order  AmphioxL 
BranobiostomidsB  (Cirroetomi  D.) 


MyxloidiB  (D.) . 


CLASS  OF  MTZONTB. 

Order  Hyperotreta, 


Order  HyperoarHL 


PetTOinyzontids  (D.) . 

CLASS  OF  SflLACHLAHS. 

Order  HoloeephaU. 


ChimfBridffi  (D.)  .... 

Order  Opittharlkn. 
Hexanchidie  (Notidanids  D.) 


Order  Anarthri, 
(Suborder  Squall.) 


rOxynotidaB 

I  SpinacidsB  (D.) 

I  SoymuiclaB 

t  £(*hinoThiiiid8B 

ScylliorhinidiB  (ScylliideeD.)  .... 
<  6alcorhinid»  (Carchariidie  D.) 

I  SphymidsB 

f  AloptidsB 

10dontaspidid8& 
LamnidaB(D.)  
CetorhinidaB 


(Suborder  ShiuiB.) 
Sqnatinidsd  (RliindaBD.) 


Baiid®  (D.). 


Order  Platyaomi, 
(Suborder  Pachyura.) 


(Suborder  Electromi.) 


TorpedinidiB  (D.) . 


(Suborder  Mastioura.) 


Trvgonid®  (D.)  ... 
C  CephalopteridsB . . 
\  MyUobatidiB  (D) . 


Spedes. 


G.B.     M. 


Digitized 


Oenera. 


G.B.     K. 


Gbo 


Common. 


Sp.    Gen. 
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Cliwa,  order,  suborder,  and  family. 


Species. 


G.B.     M. 


Genera. 


G.B.     M. 


Common. 


Sp.    Gen. 


AdpenseridiD  (D.) . 


CLASS  OF  TKLB08T0XE8  OB  FISHSS. 

Ordsr  OhondroHeL 


Al&uttda 

ElopidUm 

Dtu9wmisridm.. 

aapeid8B(D.).. 

DoroMomidcB 

.  Enfcraulidids . . . 

I ;  ArgentinidA 

<  ThymaUidn  .... 

'  Salmonida  (D.) . 


Order  Mdlacopterygii, 


Order  Intomi. 


(Cyprinida>(D.) 
<CuSif  * 


pelidaD.).. 

Order  FlectotpondyH. 


,      )itid» 
(Catastomidn 


Silnrida). 


Order  NematognatM. 


rCongridflD... 
I  Ani^IlidsD . 


Order  Apodee. 
(Suborder  EnchelycephalL) 


lMuranid»(D.). 
XotaeanthidiD  (D.) 


(Suborder  CoIaoephalL) 
Order  Opiithomi. 


Order  TeieoeephtOL 
(Suborder  HaplomL) 


E80cid»(D.)  , 

Umbridee 

Cypnnodontid» 

(Suborder  Syren  tognathl) 

(ExoccDtidiB(Soombre80cidBl).)... 

{Belonids 


SphyraenidBjp.) 
AtherinidsD  (D.)  . 
MugitidiB(0.)... 


(Suborder  Percesooes.) 


PolynemidtB . 


HoloeentridiB  .. 
<  Pomatomidn  . . . 
>CarangidflD(0)>.. 
(Bramids  . 


(Suborder  Bhegnopteri.) 
(Suborder  Acanthopterygii.) 


i  OorypJuenidm  (!>)* . 
3tromateid»(D)«.... 

6«ombridsD  (D) 

5  LepidipodidsB 

\  TnchinridsD  (D)  ... 


*The  genus  Manrolicns  was  included  by  Day  in  the  family  Stemoptyohids. 

>In  the  family  Carangids  was  also  incJudea  by  Day  the  genus  Oaproe,  type  of  the  family  CaproidsD 
related  to  tho  Zenide. 

Bin  the  family  CoryphsBnidA  were  also  included  by  Day  the  genera  Lamprit  and  LuvaruSf  types  of 
verv  dlfferant  families. 

^Other  species  of  the  family  StromateidsB  are  referred  by  Dr.  Day  te  two  other  families,  the  Leirut 
pere{formie  (Fammieat  pereiformie  Day)  being  included  with  Caianglds  and  the  SehedophOus  medueo- 
yihajue  being  placed  in  the  family  Coryph»nide. 


Digiti 


zed  by  Google 


620 


SCIENTIFIC   RECORD   FOR    1884. 


OlsM,  order,  snborder,  and  ftmily. 


CLASS  OF  TBLBOSTOMES  OB  PIBHIS— ContinQed. 

Ordjer  Ttfteoe^AoU— Cootioned. 

(Suborder  Aoaothopterygii)— Continaed. 

5  ffictiqpAoruf^ 

)Xiphiid»(D) 

Zinid»  (Cyttld®  D) 

''nnroidsD  (CarangidsD  gen. Day) 

L.  nridnCCorypheDidiBgeiLDay) 

Lauiprididfl)  (Coryphanida  gen.  Day) 


( lr>Aippii(te . 


OfueUHioniidm — 

Teuthidida 

(  TtachimdiB  (D.;  . 
\  Uranoteopidm — 
BatrachidiB . 


Sciieiiida)(D.). 
SparidsB  (D)  .. 
Pristipomidm . 


LutjaniddB 

Qwreidm 

Pitm 


rCentrarohida 

I  8erranid» 

^  LabracidsD 

Percid»(D.) 

( Priacanthids 

MullidaB(D.) 

PotnaeerUridcB 

Labrid»(D.)  

C  ScorpasnidiB  (D.) 

>  HenutripieridfiB 

Oottide  (D.) 

Agonid»(D)» 

TrigUda* 

Dacty  lopteridflD 

<Uparidid» 

)  Cyclopterida  (Discoboli  D )  . 

(iobiid»(D.) 

Calliooymidffi  (D.) 

Cepoliaa  .. 


fBlcnnida  (D.) 

Anarrhichadida  ... 

Stichaida 

Xiphidiontida 

Cryptacantbodida . 
Zoai-ceida'  . 


iOphidiida(D.). 


^  J'ierasferida. 
i.Ammodytida 


(  Traobypterida  (D.) 


[  Begalecida 
Gobie«ooida 


(Suborder  Taniosomi.) 
►•>  ..  ; 

(Suborder  Xenopterygii.) 


(Suborder  Disoocepbali.) 
Ecbeneidida  (Scombrida  g.  D.) 


(  Banicepitida  . 
^Gadida(D.)... 
(Merluciida... 
Macrorida  (D.). 


(Suborder  AnacanthiuL) 


Species. 

Genera. 

G.B. 

M. 

G.B. 

M.    , 

2 

2 

1 

1 

1 

1 

1 

0 

0 

"I 

0 

0 

1 

1 

2 

0 

2 

0 

0 

1 

0 

1 

1 

8 

1 

3 

10 

1 

6 

1 

5 

1 

2 

3 

1 

0 

2 

1 

1 

6 

1 

2 

1 

2 

2 

0 

0 

0 

0 

2 

3 

1 

1 

2 

0 

0 

2 

0 

0 

1 

3 

1 

3 

1 

0 

1 

0 

16 

10 

11 

7 

1 

1 

1 

1 

1 

1 

1 

1 

Common. 


•The  Agonida,  as  well  as  the  Dactylopterida  and  some  O.'riglida  (Peristedion),  were  included  by 
Day  in  a  group  called  the  family  Cataphracti. 

•  riio  Cotlida  includes  the  Trigia;  the  genus  Peristedion  in  referred  by  Day  to  the  Cataphracti. 

»Tho  Zoarocida  were  divided  by  Day,  the  typical  species  boin?  inchulcd  in  the  family  Blcnniida, 
and  the  Lycodina  and  Gymnelina  coostituted  the  family  Lvcodidio. 
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Claas,  order,  suborder,  and  family. 


Speoiei. 


G.B.     M. 


Genera. 


G.B.     M. 


Common. 


Sp.     Gen. 


CLABB  OF  TSLE06T0ME8  OB  FIBHES— Continaed. 

Order  T^Ieoeep^oZi— Continued. 

(Suborder  Heterosomata.) 

( PlenroDeotidsB  (D.) 

^SoleidfB 

Order  Hem.'Sbranchii. 

GasterosteidsB  (D.) 

FistalariidsB 

Centriscide  (D.) 

Order  Lophohranchii. 

(  SyngnatbidsB  (D. ) , 

^  Hippocampidce , 

Order  Pleetogna^i. 

(Suborder  Sclerodermi.) 

iBali8tid»» 
(Suborder  Ostracodermi.) 
OstraciontidsB 

(Suborder  Gymnodontes.) 

STetrodontidie* 
Diodontidee^ , 
Molidffl* 

Order  PedieuloH. 

( Antennariidce 

I  CeraUidcB 

"jLopbiidiBS 

[UaUheidee 


^  Sclerodermi  D. 


'Gymnodontes  D. 


sPediculatlD. 


Some  interesting  and  curious  deductions  flow  from  a  comparison  of 
the  data  embodied  in  these  tables. 

The  fresh-water  fishes  are  mostly  very  different  in  the  two  regions. 
The  British  isles  are  not  distinct  from  the  neighboring  continent,  so  far 
as  its  fishes  are  concerned,  and  almost  all  are  conspecific  with  conti- 
nental forms,  the  only  difference  being  that  there  are  fewer  species  and 
an  absence  of  some  characteristic  European  types.  Massachusetts  and 
its  neighbors  exhibit  a  similar  relation  to  the  rest  of  the  American  con- 
tinent, in  the  paucity  of  species  as  well  as  deficiency  of  peculiar  Ameri- 
can types,  and  this  feature  is  so  well  marked  that  more  than  a  quarter 
of  a  century  ago  Professor  Agassiz  denominated  the  region  the  "Zoolog- 
ical island  of  IS'ew  England.'^  Both  regions,  however,  so  far  as  the  fau- 
nas go,  are  true  to  their  continents.  !N^otwithstanding  the  so  much 
talked  of  small  size  of  the  British  area,  the  fishes  of  the  same  diversiform 
families  are  on  the  whole  larger  than  those  of  America,  or,  in  more 
exact  terms,  there  is  a  lack  of  the  very  small  species.  The  special 
British  Cyprinids  and  Percids,  for  example,  are  larger  than  those  of 
New  England,  and  none  are  ns  small  as  the  peculiar  American  types, 
i»ucli  as  the  little  minnows,  shiners,  and  darters.  (It  may  be  remarked 
that  for  si^e,  the  suckers  take  the  place  of  the  large  European  Oypii- 
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nids.)  The  geDeric  types  commoa  to  the  two  regions  are,  however,  aboat 
equally  developed,  such  as  the  lampreys,  eels,  salmonids,  pike,  yellow 
perches,  millers- thumbs,  burbot,  aod  sticklebacks.  On  one  hand  the 
family  of  Loaches  is  the  only  one  wanting  in  America,  although  there  is 
no  grayling  in  Kew  England;  on  the  other,  the  suckers,  catfishes,  mum- 
michogs  or  Gyprinodontids,  and  suafishes  of  New  England  are  wanting 
in  Britain.  The  common  American  charr  or  brook-trout  is  larger  than 
the  British  species  and  takes  the  place  in  New  England  of  the  true  trout 
of  England,  a  type  deficient  from  the  Eastern  American  fauna.  The 
peculiar  American  species  of  the  pike  family  are  siQaller  *  than  the  com- 
mon pike  common  to  the  two  countries,  and  which  alone  is  a  native  of 
Britain,  and  indeed  of  Europe  generally. 

There  is  another  feature  of  interest  It  is  that,  with  the  exception  of 
the  sticklebacks,  none  of  the  British  fresh- water  fishes  take  special  care 
of  their  eggs  or  young,  while,  of  tho  American  types,  the  catfishes  and 
sunfishes  are  noted  for  their  care  of  both  the  eggs  and  young. 

If  now  we  compare  the  salt-water  species,  we  find  that  Britain  has  a 
lancelet,  a  six-gilled  shark,  an  Oxynotid,  three  Scylliorhinids,many  more 
rays,  a  Murray  (Murfenid),  a  scabbard-fish  (Lepidopodid),  a  John  Dory 
(Zenid),  a  boar-fish  (Gaproid),  very  many  more  Sparids,  seven  Labrids 
to  New  England's  two;  many  more  Triglids,  and  all  of  a  special  genus; 
two  Gallionymids,  nine  gobies,  four  true  blennies,  and  more  Gadids, 
flatfishes,  and  soles,  a  Gentriscid,  and  more  pipefishes,  types  wanting 
or  more  poorly  represented  in  New  England. 

To  somewhat  balance  all  these  absentees.  New  England  has  an  Odon- 
taspidid,  several  Gyprinodontids,  more  Scisenids,  more  Labracids,  a  He- 
mitripterid,  a  Dactylopterid,  three  Stichaeids,  a  Gryptacanthodid,  a  Fis- 
tulariid,  an  Antennariid,  and  a  Maltheid — types  entirely  unknowu  or  less 
represented  in  England. 

In  this  comparison  no  account  has  been  taken  of  deep-sea  types 
(which,  on  account  of  the  proximity  of  deep  water,  are  more  numerous 
near  the  British  shores)  or  those  that  are  mere  wanderers  to  either 
shore.  On  tlie  other  hand,  types  that  are  represented  in  the  waters  of 
Massachusetts,  though  they  may  not  have  been  credited  to  Massachu- 
setts Bay,  have  been  kept  in  view. 

Tlie  oldest  Jcnotpnfish. 

Until  lately  the  oldest  known  fishes  had  been  obtained  from  the 
English  Ludlow  beds,  which  are  near  tlie  top  of  the  Upper  Silurian, 
and  none  had  been  found  in  America  lower  than  the  Devonian.  In  the 
past  year,  however,  remains  were  found  which  indicate  the  existence 
of  what  have  been  supposed  to  be  fishes  in  still  lower  beds  of  the  Silu- 
rian, in  Pennsylvania.    They  were  discovered  by  Prof.  E.  W.  Claypole 

*Oae  of  the  American  pikes  (^sox  nohilior),  but  not  occurring  in  Mawachusetts, 
ia  larger  than  the  European,  and  the  largest  and  finest  of  the  family. 
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while  engaged  "on  work  on  the  palaeontology  of  Pennsylvania."  First, 
he  found  in  what  he  calls  the  ''Bloomfield  sandstone/'  which  "lies  at 
the  top  of  the  variegated  shale  or  marl,  the  middle  portion  of  the  great 
mass  of  the  Onondaga,"  certain  remains  analogous  to  those  occurring 
in  the  Ludlow  beds.  The  Ludlow  beds  are  believed  to  have  their 
equivalents  in  America  in  the  Lower  Helderberg,  and  inasmuch  as  the 
Onondaga  is  below  the  Helderberg,  the  time  in  which  the  animals  lived 
that  have  left  their  remains  in  the  Bloorafield  sandstone  must  be  still 
further  back.  The  remains  in  question  indicated  a  species  of  the  genus 
Onchua  and  two  of  a  genus  related  to  Scwphaspis  of  the  Pteriohthyidae, 
but  different  to  such  an  extent  as  to  have  impelled  Professor  Claypole 
to  refer  them  to  a  new  genus  called  Palceaspis. 

Next,  "  a  thousand  feet  lower  down,  in  the  middle  of  the  red  shale," 
Professor  Claypole  found  in  a  thin  bed  comminuted  fish  scales  or  shields 
resembling  in  many  points  those  of  Palceaspis. 

Further,  "live  hundred  feet  lower  still,  below  beds  indisputably  of 
Clinton  age,"  in  the  "well-known  iron  sandstone,"  is  "a  thin  layer 
thicklj'^  charged  with  comminuted  scales  in  much  better  condition  than 
those  in  the  red  shale.  With  these  occurs  a  spine  somewhat  like  those 
from  the  Bloomfield  sandstone,"  which  Professor  Claypole  considered 
to  indicate  a  new  Onchus — the  0.  clintoni. 

Professor  Claypole  asserts  that  "it  is  evident  that  in  these  fossils  we 
have  the  most  ancient  relics  of  vertebrate  life  yet  known  from  any  part 
of  the  world." 

The  Professor  concludes  that,  "in  thus  carrying  down  the  remains  of 
fish  almost  to  the  base  of  the  Upper  Silurian  rocks,  it  becomes  evident 
that  we  must  seek  in  some  part  of  our  Cambro-Silurian  series  to  find 
yet  earlier  forms.  It  is  not  likely  that  these  are  the  first  that  existed. 
Lower  beds  must  be  searched."    {Am.  Nat.^  v.  18,  pp.  1222-1226.) 

LeptocardianS' 

2^ umber  of  Branchiostbmids.^The  lowest  type,  by  all  odds,  of  true 
Vertebrates  is  the  genus  Branchiostomaj  a  representative  at  the  same 
time  of  a  peculiar  family,  order,  and  class.  The  first  example  obtained 
was  d,escribed  over  a  century  ago  by  the  celebrated  Pallas  as  a  Idmuxy 
or  slug.  Since  then,  several  species  have  been  proposed  on  differences 
in  the  number  of  transverse  impressions  representing  the  limits  of  what 
are  now  called  myocommas.  These,  however,  were  all  ignored  by  Dr. 
GUnther,  in  1870,  and  the  species  were  all  "lumped"  together  under 
Branchiostmna  lanceolatum.  "  The  recent  discovery  of  a  second  undoubt- 
edly distinct  species  of  Leptocardian  on  the  coast  of  Australia  [^pi- 
gonichthys  cultellus]^  as  well  as  the  acquisition  of  several  well-preserved 
examples,"  induced  Dr.  Gunther  "  to  reexamine  all  the  specimens  in  the 
British  Museum," and  he"  convinced"  himself  thattheviewformerly  held 
byhioi  "is  incorrect,  and  that  Sunde vail  was  quite  right  in  drawing  atteu. 
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tion  to  the  number  of  iDyocommas  as  «in  excellent  taxonomic  cbaracter." 
Dr.  Gtinther  was  thus  led  to  recognize  six  species  of  Branchioatoma: 
(1)  B.  elongatuniy  Peru ;  (2)  B,  basscmumj  Bass  Straits  ]  (3)  B,  Belcheriy 
Borneo;  (4)  B.  caribceum,  West  Indies;  (6)  B.  lanceolatum^  Europe;  (6) 
B.  [Epigonichthys]  cultelliis.  The  B.  hasaanum  was  new.  {Bep.  ZooL  Coll 
Alert,  pp.  31-33.) 

Selachians. 

An  JEel-UJce  SharJc. — Perhaps  the  most  interesting  discoveryof  the  past 
year  amon^  new  vertebrate  forms  is  a  species  of  shark  made  known  by 
Mr.  Samuel  Garman,of  Cambridge,  under  the  name  of  Ohlamyd4}8elachus 
anguineus.  All  the  previously  known  sharks  are  pretty  uniform  in  hav- 
ing the  body  of  a  more  or  less  fusiform  contour  and  comparatively  stoat; 
any  differences  in  contraction  or  elongation  are  comparatively  slight. 
The  new  form,  however,  differs  widely  from  all  other  described  species, 
and  is  so  elongated  as  to  suggest  the  snake-  or  eel-like  form,  which  has 
struck  Mr.  Garman  and  induced  him  to  give  to  it  the  name  anguineus  or 
snake-like.  In  other  respects,  it  has  more  characteristics  in  common 
with  the  Notidanids  or  Hexanchids  (that  is,  the  family  represented  by 
the  gray  shark  of  Europe)  than  with  any  other.  As  in  the  Notidtoids, 
there  is  only  one  dorsal  fin,  and  in  the  new  shark  this  is  reduced  in  size 
and  far  behind,  opposite  the  anal;  the  latter  is  much  larger  than  the 
dorsal  and  is  elongated ;  the  ventral  fins  are  also  behind  the  middle  of  the 
length  and  reach  to  the  anal.  "  The  head  is  broad,  slightly  convex  on 
the  crown,  and  has  a  look  about  it,"  says  Mr.  Garman,  **that  reminds 
one  of  some  of  the  venomous  snakes."  The  mouth  opens  at  the  ante- 
rior extremity,  and  is  not  overhung  by  the  snout,  as  in  most  sharks. 
The  gape  is  very  wide,  lateral,  and  extends  far  behind  the  eyes.  The 
nostrils  are  also  unlike  those  of  ordinary  sharks  in  being  lateral.  As 
in  the  Notidanids,  the  branchial  apertures  are  in  increased  number  (six), 
but  those  in  front  are  very  wide,  and  are  quit©  characteristic  in  that 
"the  frill  or  flap  covering  the  first  opening  is  free  across  the  isthmus, 
as  in  [some]  fishes,  and  hangs  down  about  aa  inch."  The  teeth  are  also 
very  peculiar.  As  in  other  sharks,  they  are  arranged  in  rows  across 
the  jaws.  In  detail,  "they  are  all  alike;  each  tooth  has  three  slender, 
curved,  inward-directed  cusps,  and  a  broad  base,  which  extends  back 
in  a  pair  of  points  under  the  next  tooth,  thereby  securing  firmness  and 
preventing  reversion.  In  the  twenty-eight  rows  of  the  upper  jaws  and 
twenty-seven  of  the  lower  there  are  three  times  as  many  rows  of  the 
fangs  or  cusps." 

Mr.  Garman,  in  considering  the  relations  of  this  remarkable  animal, 
thought  that  most  resemblance  was  to  be  found  in  the  dentition  to  the 
teeth  of  Cladodm^  of  the  Devonian,  "but  the  cusps  were  erect  instead 
of  reclining,  and  the  enamel  was  grooved  or  plicate  instead  of  smooth.'' 
He  was  impressed  by  a  study  of  the  animal  "with  the  idea  that, away 
back  in  times  when  selachja  and  fishes  were  more  alike,  he  would 
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have  a  better  chauce  to  trace  the  affinities."  Mr.  Garmau  was  finally 
inclined  to  conside^  the  species  as  the  type,  not  only  of  a  new  genus 
and  family  but  even  of  "  a  new  order,  to  which  the  name  Selachoph- 
ichthyoidi  might  be  given,  and  which  stands  nearer  the  true  fishes 
than  do  the  sharks  proper.'' 

The  new  shark  was  5  feet  long  and  less  than  4  inches  in  greatest 
diameter.    It  was  obtained  in  Japan. 

Next,  Professor  Cope,  soon  afterwards,  in  a  communication  to  Science, 
expressed  the  opinion  that  the  newly  described  shark  was  congeneric 
with  the  Diplodus  or  Didymodus  of  the  Devonian  epoch,  and  that  there- 
fore it  was  the  oldest  living  typ^  of  Vertebrata. 

In  a  subsequent  number  of  Science,  Professor  Gill  commented  upon 
the  views  already  expressed  and  had  to  differ  from  both  gentlemen. 
He  was  disposed  to  agree  with  Mr.  Garman  in  the  conclusion  that 
Chlamydoseldchus  anguineus  approached  nearer  the  true  fishes  than 
do  the.  sharks  proper,  not  because  it  appeared  to  be  in  the  line  of  des- 
cent between  the  two,  but  because  it  was  nearer  the  primitive  line 
from  which  both  types  have  diverged.  It  is  doubtful,  however,  whether 
it  is  a  more  primitive  type  than  the  Notidanids.  As  to  its  relations  to 
extinct  types,  however,  he  dissented  from  both  Mr.  Garman  and  Pro- 
fessor Cope,  and  doubted  whether  it  was  closely  related  to  any  known 
extinct  forms,  urging  that  both  of  the  forms  to  which  it  had  been  ap- 
proximated by  Messrs.  Garman  and  Cope  were  very  widely  separate. 
The  Cladodus  and  its  relatives  were  at  least  subordinally  distinct,  and 
Diplodus  or  Didymodus  (which,  he  showed,  should  be  called  Pfewracan- 
thus)  appeared  to  have  had  no  relations  whatever  to  it,  and  apparently 
did  not  belong  to  the  same  order  or  even  subclass.  On  the  whole 
Chlamydoselachtcs  appeared  to  him  to  be  quite  clearly  related  to  the 
Notidanids,  but  in  a  revised  natural  system  of  the  Squali,  the  two 
families  might  be  considered  as  representatives  (and  the  only  known 
representatives)  of  distinct  suborders — the  Notidanids  of  the  suborder 
Opistharthri,  and  the  Chlamydoselachids  of  the  suborder  Pternodonta 
or  Selachophichthyoidei.  The  two  seem  to  be  closely  related,  however. 
{Science^  v.  3,  pp.  116-117  {Garman)]  v.  3,  p.  275  {Cope))  v.  3,  ])p.  345- 
3iC  (Oarmarij  Gill)  5  V.  4,  p.  484 5  {Garman)  v.  4,  p.  —  {Gill)',  Bull.  Essex 
Instj  V.  16.) 

Teleostomes  or  fishes. 

The  lateral  line  of  Fishes. — The  so-called  lateral  line  of  fishes  and  its 
extension  on  the  head  has  been  a  subject  of  many  investigations.  One  of 
the  latest  published  on  the  subject  is  by  M.  Paul  De  S6de,  who  has  paid 
special  attention  to  the  histology  and  development  thereof.  We  cannot 
enter  upon  the  anatomical  details  and  must  remain  content  to  briefly 
consider  the  results  of  some  of  the  experiments  made  by  the  author. 
He  had  undertaken  the  vivisection  of  certain  fishes,  subjecting  them  to 
ansesthesia  and  then  experimented  upon  them  in  several  ways.  He 
chiefly  employed  chloroform,  and  placed  the  fish  in  a  gla^s  jar  three- 
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foarths  filled  with  water  and  closed  by  a  glass  cover.  In  the  center  of 
the  jar,  a  small  bottle  filled  with  chloroform  had  beeu  previously  at- 
tached so  that  it  should  not  be  thrown  out  of  place.  The  neck  of  this 
bottle  extended  about  a  centimeter  above  the  level  of  the  water  and 
allowed  the  vapor  of  the  chloroform  to  circulate  freely.  The  effect  of 
the  chloroform  on  the  fish  was  manifested  at  first  by  violent  attempts 
to  escape;  then  the  animal  swam  on  one  side,  made  some  turns  ronnd 
the  Jar,  and,  at  the  end  of  several  minutes,  fell  to  the  bottom  of  the 
jar  completely  anaestheticized.  If  in  this  condition  it  is  allowed  to  re- 
main three  to  four  minutes,  the  cover  being  taken  off,  it  dies  and  floats 
belly  upwards  to  the  surface;  consequently,  it  should  be  taken  out  as 
soon  a^  it  falls  to  the  bottom  of  the  jar  and  is  motionless. 

Water  charged  with  carbonic  acid  may  be  substituted  for  the  chloro- 
form. It  has  been  suggested,  as  a  result  of  the  experiment  of  Brown- 
S^quard,  that  carbonic  acid  brought  directly  in  contact  with  mucous 
suifaces  possesses  powerful  anaesthetic  properties.  Thus  an»sthet- 
icized,  the  subjects  can  easily  stand  a  resection  of  the  lateral  nerve  for 
a  length  of  one  or  two  centimeters  according  to  size.  The  lateral  nerve 
was  cut  out  and  the  animal  did  not  manifest  pain  in  any  manner.  Bat 
the  operation  must  be  performed  with  delicacy  and  quickness,  and  this 
result  was  not  obtained  without  numerous  attempts.  The  fishes  oper- 
ated upon,  while  living,  were  placed  in  a  large  bottle  where  they  were 
allowed  to  rest.  They  exhibited  at  first  the  characteristic  sluggishness 
which  follows  the  absorption  of  chloroform,  and  it  was  manifested  in 
various  incoherent  movements.  When  they  had  entirely  recovered  from 
the  effects  of  their  being  subjected  to  the  chloroform,  their  movements 
were  watched  with  interest.  The  fishes  operated  upon,  it  was  observed, 
swam  with  great  slowness  and  hesitancy  in  the  jar,  evidently  feel- 
ing their  way ;  while  those  in  which  the  lateral  line  was  perfect  passed 
through  the  water  and  between  obstacles  with  little  or  no  diminution  of 
speed.  It  seemed  evident  to  M.  De  S^de,  as  a  result  of  his  experiments, 
that  the  lateral  line  has  a  tactual  or  sensitive  function  and  supple- 
ments or  supplies  the  place  of  vision.  The  lateral  line  takes  cogni- 
zance of  the  currents  and  other  movements  of  the  water  and  the  fish 
knows  its  own  swiftness  and  how  to  regulate  it.  Moving  in  an  ele- 
ment agitated  without  cessation,  it  perceives  the  least  displacement; 
living  in  the  midst  of  enemies  which  surround  it  on  all  sides  it  becomes 
conscious  of  their  approach  by  the  slightest  movements  of  the  water. 
The  lateral  line  is,  then,  the  result  of  an  adaptation  to  aquatic.life,  an 
adaptation  which  ceases  with  this  mode  of  existence  and  disappears, 
as  we  know  is  the  case  in  the  amphibians,  when  the  animals  become 
adult  and  leave  the  water.  The  organs  of  general  sensibility,  these 
tactual  corpuscles,  are  grouped  in  a  more  delicate  apparatus,  affecting 
special  dispositions  absolutely  different  from  those  which  characterize 
the  other  organs  of  the  definite  senses.  It  may  be  said,  therefore,  that 
in  the  lateral  line  »>  si^^tb  sense  in  the  full  meaning  of  the  word  is  de- 
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veloped.  In  other  words,  the  lateral  line  is  a  tactual  organ  specialized 
to  the  same  extent  as  those  organs  in  certain  deep-sea  fishes  which 
give  light.  The  anatomical  characteristics  of  the  lateral  line  are  very 
diversified,  but  in  all  cases  there  is  a  similar  adaptation  for  the  per- 
ception of  sensations,  and  the  apparatus  is  more  or  less  protected  by 
the  integuments;  it  is  for  the  purpose  of  communicating  with  the  sen- 
sorium  through  the  intervention  of  the  lateral  nerve.  (Revue  Sden- 
iifiquey  t  xxxiv,  pp.  467-470.) 

Hermaphroditism  of  Fishes. — It  has  long  been  known  that  hermaphro- 
ditism occurs  in  a  number  of  fishes,  and  in  some  of  them  it  is  so  general 
as  to  almost  constitute  the  normal  form.  The  subject  has  lately  been 
reinvestigated  by  Max  Weber.  He  has  reexamined  especially  the  well- 
known  cases  of  hermaphroditism  of  the  sea  perches  of  the  Mediterra- 
nean, of  the  genus  SerranuSj  and  also  of  certain  Sparids.  The  greatest 
number  of  species  in  which  hermaphroditism  is  manifested  are  Physo- 
clists  or  Acanthopterygians ;  only  three  phystomons  fishes  (the  carp,  the 
herring,  and  the  pike)  have  yielded  hermaphrodites.  Besides  the  three 
species  of  Serrantis  ^nd  one  of  Sparusy  hermaphroditism  has  been  de- 
tected more  or  less  frequently  in  various  species  related  to  Sparus.  The 
family  of  Sparids,  indeed,  furnishes  no  less  than  six  species  subject  to 
hermaphroditism.  These  are  (1)  Sparus  aurata^  (2)  Pagellus  mormy- 
rvSy  (3)  Sargus  annularis^  (4)  Sargus  Salviani^  (5)  Gharax  puntazzoy  and 
(6)  Box  salpa. 

In  the  family  of  Scombrids,  hermaphroditism  has  been  observed  in  the 
common  mackerel  {Scomber  seombrus) ;  in  the  Percids,  in  the  river  perch ; 
and  in  the  Labrids  in  Labrus  mixtus.  One  species  of  Ophidiids,  no  less 
than  three  species  of  the  family  of  Oadids,  and  one  of  the  Soleids  have 
also  yielded  hermaphroditic  individuals:  of  the  Ophidiids,  the  Ophidium 
barbatum;  of  the  Gadids,  the  common  cod,  the  whiting,  and  the  fresh- 
water burbot  or  cusk;  and  of  the  Soleids  the  common  sole.  It  is  espe- 
cially the  characteristics  of  hermaphroditism  in  the  perch  and  codfish 
that  Mr.  Weber  has  studied,  and  he  has  sought  to  learn  the  causation 
of  the  phenomenon.  The  result,  he  contends,  arises  from  the  primordial 
sexual  indifference  of  the  materials  out  of  which  are,  in  time,  developed 
the  genital  glands.  At  the  moment  of  sexual  specialization,  a  portion 
of  the  elements  of  which  these  embryonic  materials  are  constituted 
develop  toward  the  male  sex,  while  the  other  portion  undergoes  succes- 
sive modifications  which  tend  to  the  female  sex,  and  from  these  diverg- 
ing tendencies  arises  without  doubt  the  appearance  of  true  hermaphro- 
ditism. It  13  recalled  that  hermaphroditism  is  most  common  in  fishes 
and  becomes  rarer  in  the  higher  vertebrates  in  which  sexual  differenti- 
ation has  become  more  decided. 

The  species  studied  by  Dr.  Weber  are  all  common  European  fishes. 
Hermaphrodites  have  likewise  been  found  in  extra-European  fishes,  es- 
pecially among  the  Serramn»  and  the  Lutjaninae.  {Nederland.  Tijdschr^ 
XHerhunde^  i,  p.  84  j  Jtievne  Scleiitijique^  t.  xxxiy,  ^)j).  370,  377.) 
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Serrated  Throat  Appendages  of  Amia, — The  so-called  "mnd-fish"  or 
"lawyer"  (Amia  calva)  of  our  Western  and  Sontheru  lakes  and  rivers,  is 
especially  interesting  to  tbemorphologiston  acconntof  the  i;)eculiaritie8 
of  structure  and  the  habits  coincident  tlierewitli  which  it  exhibits,  and 
also,  more  especially,  from  the  fact  of  its  being  intermediate  between 
the  old-fashioned  and  the  new-fashioned  fishes.  One  of  the  peculiari- 
ties of  this  fish  is  the  existence  of  "  serrated  appendages"  or  "  flagella'' 
beneath  the  tliroat,  which  are  attached  by  their  bases  to  the  lateral  as- 
pect of  the  sternohyoid  muscles.  Experiments  have  been  made,  under 
the  direction  of  Prof.  K.  Ramsey  Wright,  of  University  College,  Toronto, 
to  elucidate  the  i)hvsiology  of  these  appendages.  His  specimens  of 
Amia  J  "after  being  in  captivity  for  some  time,  became  very  sluggish, 
and  hardly  any  movements  of  respiration  could  be  detected.  After  the 
fish  had  been  removed  for  a  little  out  of  the  water,  however,  and  then 
returned  to  it,  the  movements  were  sufficiently  active  to  disclose  the  fol- 
lowing facts : 

"  During  the  enlargement  and  filling  of  the  cavity  of  the  mouth,  the 
posterior  flexible  (and  muscular)  border  of  the  gill-opening  is  tightly- 
applied  to  the  soft  parts  behind  the  gill-opening.  Whien  the  mouth-cav- 
ity is  quite  full,  the  mouth  closes,  the  muscular  border  of  the  gill  cover 
releases  its  sucker-like  hold  of  the  soft  parts,  and, the  water  is  driven 
out  by  the  contraction  of  the  walls  of  the  mouth-cavity."  (Science,  v. 
4,  p.  511.) 

Development  of  the  common  American  Catfish. — Mr.  John  A.  Eyder 
has  published  the  resiilrs  of  an  investigation  into  the  embryology  of 
a  common  American  catfish,  the  Amiurus  albidus.  The  eggs  of  this 
species  are  laid  in  a  large  depressed  mass,  and  are  adherent  together 
and  to  the  object  upon  which  they  are  laid.  -  They  are  about  one-eighth 
inch  in  diameter  and  hatch  in  about  six  days,  when  the  water  is  of  the 
temperature  usually  prevalent  during  the  breeding  season  of  the  species, 
which,  about  Washington,  is  in  July.  The  male,  after  the  eggs  are  laid, 
faithfully  guards  the  eggs,  hovering  over  them,  and  fanning  the  mass 
of  ova  with  his  lower  fins,  apparently  for  the  purpose  of  forcing  water 
through  them. 

Each  egg  is  covered  by  two  envelopes,  an  inner  true  zona  radiata 
and  an  outer  elastic  adhesive  lamina,  which  is  raised  up  from  the  inner 
one  upon  a  series  of  columns  consisting  of  the  elastic  substance.  It 
thus  results  that  a  space  is  formed  between  the  inner  and  outer  envel- 
opes of  the  eggj  which  is  filled  with  water.  The  outer  elastic  envelope 
permits  the  male  to  make  comparatively  violent  movements  while  re- 
newing the  water  over  the  ova  without  detaching  them  from  one 
another  or  from  the  objects  to  which  they  are  affixed.  Indeed,  the  elas- 
ticity of  this  outer  membrane  is  surprisingly  extensive  in  the  living  ova. 

On  the  second  day  the  barbels  appear  in  blunt  processes,  thus  early- 
defining  the  order  to  which  the  embryos  appertain.    They  arise  at  the 
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angles  of  the  mouth;  then  the  chin  ancVthe  nasal  barbels  make  their 
appearance.  All  but  the  nasal  barbels,  upon  examination  with  the 
microtome,  are  found  to  contain  a  cartilaginous  su]»porting  axis. 

The  yelk  is  very  coarsely  granular  and  is  composed  of  spheroidal 
bodies  which  are  more  or  less  misshapen  by  mutual  pressure.  At  the 
end  of  about  two  weeks  the  yelk  bag  becomes  outwardly  imperceptible. 
The  peculiarly  wide  or  extended  cerebellum  of  these  fishes  begins  to  be 
apparent  at  a  very  early  stage  in  the  embryo.  The  segmentation  is 
meroblastic,  a  very  sharply  defined  germinal  disk  being  formed. .  The 
way  in  which  the  embryos  swing  their  tails  back  and  forth  within  the 
egg  on  the  second  and  third  days  reminds  one  forcibly  of  this  habit  in 
an  angry  cat,  and  is  worthy  of  note  on  account  of  the  name  of  this 
group,  viz,  the  Catfishes. 

The  young,  after  hatching,  cluster  together  and  seem  to  follow  the 
male  parent.  When  feeding  upon  chopped  meat  the  young  w^ere  fre- 
quentl3'  taken  into  the  mouth  of  the  male  parent,  who  would,  however, 
always  reject  his  progeny  alive  and  unharmed  from  his  mouth  before 
swallowing,  showing  that  he  was  able  to  discriminate  between  his  young 
and  his  food.     {Bull.  U.  8.  Msh  Com.j  in,  pp.  225-230.) 

The  Saccopharyngidce  relatives  of  tlw  JEurypharyngidw. — In  the  search 
for  relations  of  the  strange  Eurypharyngidse,  Messrs.  Gill  and  Ryder 
became  convinced  that  the  genus  iSaccopharynx^  proposed  in  1824  by 
Mitchill,  and  the  Ophiognaihus^  named  three  years  later  by  Harwood 
(1827),  were  closely  related,  and  consequently  the  family  embracing  the 
two  has  been  approximated  to  the  Eurypharyngidse  as  a  related  type. 
Some  modifications  were  also  found  to  be  necessary  in  the  diagnosis  of 
the  ordinal  group.  The  Lyomeri  are  now  distinguishable  as  Tt,^leost 
fishes  with  five  branchial  arches,  none  of  which  are  modified  as  brauchi- 
ostegal  or  pharyngeal,  far  behind  the  skull;  an  imperfectly  ossified 
cranium,  deficient  especially  in  nasal  and  vomerine  elements,  articulat- 
ing with  the  first  vertebra  by  a  basiocipital  condyle  alone ;  with  only 
two  cephalic  arches,  both  freely  movable,  (1)  an  anterior  dentigerous 
one  (the  supramaxillary)  and  (2)  the  suspensorial,  consisting  of  only 
hyoQiandibular  and  quadrate  bones;  without  opercular  elements;  with- 
out palatine  or  pterygoid  bones;  with  the  scapular  arch  imperfect,  lim- 
ited to  a  simple  cartilaginous  piece,  remote  from  the  skull ;  with  the  rays 
of  the  pectorals  sessile  directly  upon  them,  and  with  separately  ossified 
but  imperfect  vertebrsB. 

A  peculiar  type  of  Fishes, — Over  100  years  ago  (in  1781)  a  very  curious 
fish  was  described  by  the  German  naturalist,  Hermann,  under  the  name 
SlernoptyXj  but-  the  old  naturalist  was  deceived  by  appearances  and 
quite  misunderstoo<l  the  structure  and  n,»lation  of  the  species.  Al- 
though its  anatomy  has  been  worked  at,  its  peculiarities  have  not  been 
appreciated.  Attracted  by  certain  appearances.  Professor  Gill  ex- 
amined the  skeleton  and  found  that  it  exhibited  differences  of  such  a 
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character  as  to  isolate  it  from  most  other  fishes.  In  the  typical  flashes, 
generally,  the  scapular  arch  is  connected  with  the  cranium  directly 
through  the  intervention  of  the  supra-scapula  or  post-temporal  bones 
which  abut  upon  the  paroccipital  bone.  In  Sternoptyx  the  scapular 
arch,  however,  has  no  connection  whatever  with  the  sides  of  the  cra- 
nium, but  the  post-i;emporal  or  its  homologue  advances  upwards  and 
meets  its  fellow  of  the  opposite  side  and  the  two  abat  upon  the  middle 
of  the  cranium  or  supraoccipital  bone  behind  and  at  the  nape.  Con- 
sequently the  genus  is  not  only  the  type  of  the  family  SternoptychidsB, 
but  has  been  taken  as  the  type  of  a  group  which  may  be  considered  as 
of  ordinal  value  and  to  which  the  name  Iniomi  has  been  given.  This 
order  iucludes  not  only  the  SternoptychidsB,  but,  according  to  the  obser- 
vations of  Mr.  John  A.  Byder,  also  the  OhanliodontidsB;  and  quite  likely 
some  other  fishes  which  have  been  confounded  with  the  Scopelidse  and 
StomiatidaB  may  also  belong  to  it. 

The  Steruoptychids,  it  may  be  added,  exhibit  such  differences  among 
themselves  as  apparently  to  necessitate  a  recognition  of  two  sub-families, 
the  StemoptychiniB  and  Argyropelecinse. 

« 

The  American  Mullets. — ^The  true  mullets  or  those  constituting  the 
family  Mugilidae,  are  fishes  which  are  gregarious,  moving  together  in 
large  schools.  They  have  a  peculiarly  modified  and  complex  pharyngeal 
apparatus,  by  means  of  which  they  strain  the  mud  in  which  they  chiefly 
find  their  food  in  the  form  of  the  microscopical  organisms  included . 
therein.  The  family  is  abundantly  represented  in  the  tropical  as  well  as 
temperate  waters,  although  much  less  so  in  the  latter  than  in  the  former. 
According  to  the  latest  views  of  ichthyologists,  two  species  ascend  on 
the  coasts  of  Europe  to  the  British  waters  and  even  further  northwards, 
and  two  species  likewise  reach  the  American  coast  as  far  north  as  Mas- 
sachusetts. Messrs.  Jordan  and  Swain  have  recently  investigated  the 
salt-water  American  species  of  the  family  occurring  in  the  temperate  as 
well  as  tropical  waters,  and  find  that  in  the  seas  on  both  sides  of  the 
continent  there  are  representatives  of  three  distinct  genera,  Mugil^ 
Ghmnomugil^  and  Querimana. 

The  genus  Mugil  contains  the  largest  species,  and  is  the  one  most 
generally  distributed  and  represented  by  numerous  species  throughout 
the  range  covered  by  the  family.  Six  species  of  the  genus  are  recog- 
nized as  American,  and  two  of  these  are  very  abundant  along  the 
southern  coast  of  the  United  States  and  form  the  subjects  of  a  very 
important  fishery.  Our  two  species  are  now  endowed  with  the  names 
Mugil  cephalus  and  Mugil  curema.  Mugil  cephalus  is  the  designation 
which  it  is  proposed  to  adopt  for  the  species  formerly  kpown  a«  Mugil 
albulttj  for  it  is  now  declared  that  the  American  form  is  not  specifically 
distinct  from  the  European  Mugil  cephalus.  Mugil  curema  is  the  name 
substituted  for  the  one  generally  called  Mugil  bragiliensis.  The  MugiU 
cephalus  is  the  species  which  has  the  soft  dorsal  and  anal  fins  almost 
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Daked,  and  the  sides  ortiamented  with  clark  longltadinal  stripes ;  it  is 
the  largest  of  the  east  coast  species.  The  Mugil  curema  has  the  soft 
dorsal  and  anal  fins  scaly,  and  the  sides  are  plain  and  without  any  dark 
strix>es. 

A  very  little  mugilid  is  quite  abundant  about  Key  West  and  6ther 
parts  of  Florida,  and  also  occurs  in  Charleston  Barborj  it  is  known  as 
the  whirligig,  and  has  been  named  Querimana  gyrans. 

The  American  Farratfishes.  —  Under  the  name  of  Parrot-fishes  are 
included  quite  a  number  of  typical  fishes  distantly  related  to  the 
blackfish  or  tautog  of  the  Korth  American  waters,  but  differing  in  the 
development  and  exposure  of  the  jaws  and  the  more  or  less  confluence 
of  the  teeth  with  the  jaws,  and  also  by  the  modification  of  the  pharyn- 
geal bones,  which  are  provided  with  broad  pavement-like  teeth.  The 
rays  of  the  fins  are  very  constant  in  number,  there  being  in  the  dorsal 
fin  nine  spines  and  ten  rays,  and  in  the  anal  two  spines  and  nine  rays. 
The  scales  are  large  and  also  quite  constant  in  number,  there  being 
about  24  vertical  rows,  of  which  those  ending  on  the  caudal  fin  are 
elongated  and  pointed  backwards.  The  colors  are  usually  quite  gay 
and  striking.  The  fishes  themselves  are  mostly  found  about  coral  reefs 
or  in  coral  groves,  and  the  peculiar  character  of  the  jaws  and  teeth  has 
reference  to  their  habits,  the  fishes  feeding  upon  the  coral,  which  they 
bite  off  and  then  ingest.  They  may  to  some  extent  be  called  ruminating 
fishes,  and  have  a  peculiar  apparatus  exercising  an  analogous  function, 
as  has  been  lately  demonstrated  by  Dr.  Sagemehl.  These  fishes  are  well 
represented  in  the  Caribbean  Sea,  and  have  been  recently  investigated 
by  Messrs.  Jordan  and  Swain.  These  gentlemen  regard  the  group  as 
a  sub-family  of  the  labrids,  and  recognize  for  the  American  species 
three  genera,  for  which  they  adopt  the  names  ScaruSj  Sparisomaj  and 
Grpptotomug.  Their  nomenclature  is  somewhat  peculiar  for  the  genera. 
(1)  The  one  called  by  them  Scarus  is  the  same  as  that  generally  known 
as  Pseudoscarus  ;  (2)  the  Scarus  of  European  and  most  other  authors  is 
called  Sparisoma  ;  (3)  the  genus  generally  known  as  Galliodon  is  also 
called  by  a  different  name,  Cryptotomus,  inasmuch  as  the  former  was 
originally  givfen  as  a  generic  name  for  all  ScaridcBj  but  with  specific 
mention  of  only  true  Scari  of  Jordan  and  Swain.  The  celebrated  Scarus 
of  the  ancients,  a  well-known  inhabitant  of  the  Mediterranean  Sea,  must 
now,  it  seems,  be  known  as  a  Sparisomay  and  as  congeniers  of  it  in  the 
Caribbean  Sea  we  have  eight  species ;  of  the  genus  Scarus^  five  species 
are  recognized  by  Jordan  and  Swain,  and  of  the  genus  Cryptotomvs  only 
two  are  known  from  the  West  Indies.  The  species  have  been  neatly 
defined  by  Jordan  and  Swain,  and  the  result  of  their  labors  is  a  substan- 
tial addition  to  systematic  ichthyology,  and  especially  the  West  Indian 
fish  fauna. 

The  use  of  the  Remora  in  fishing  by  Africans. — It  has  long  been  known 
that  fishes  o£  the  Bemora  kind,  or  salt-water  <' suckers/' as  thevjare 
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called  by  American  fishermen,  have  been  nsed  for  fishing  purposes, 
but  a  recent  account  by  Mr.  Fredeiic  Holmvrood,  the  British  consul  at 
Zanzibar,  adds  additional  information.  It  appears  that  the  use  of  the 
remoras  for  fishing  is  still  in  vogue  in  that  country.  The  fishes  are 
mostly  kept  in  small  canoes  and  come  to  the  surface  of  the  water  on  the 
approach  of  the  fishermen,  and  they  have  learned  to  allow  themselves 
to  be  taken  from  the  water  and  submit  to  being  handled  without  at- 
tempting to  plunge  or  break  away.  The  owners  call  them  with  "a  soft 
whistling  sound,"  but  Mr.  Holmwood  had  *'no  means  of  observing 
whether  this  was  recognized  by  the  fish."  Each  fish  had  a  strong  iron 
ring  or  loop  fixed  in  front  of  the  tail  or  caudal  fin  for  attaching  a  line 
to  when  it  was  to  be  employed  in  fishing.  "  In  some  cases  these  ap- 
pendages had  evidently  remained  on  for  years,  during  which  the  fish 
had  so  grown  that  the  iron  had  become  embedded  in  a  thick  fleshy 
formation.  In  two  instances  the  ring  had  been  inserted  in  the  muscular 
substance  at  the  root  of  the  tail,  but  generally  a  simple  iron  band  was 
welded  round  the  thinnest  part  of  the  body  a  few  inches  from  the  tail, 
which  kept  it  from  slipping  oflf.  To  this  was  riveted  a  small  movable 
rin^  or  loop  resembling  that  of  a  watch -handle.  In  one  case  this  loop 
was  fastened  on  by  servings  of  brass  wirepin  a  similar  manner  to  the 
rings  of  a  fishing-rod." 

The  fishes  are  taken  out  by  the  fishermen  on  their  trips,  which,  ac- 
cording to  Mr.  Holmwood,  never  occupy  less  than  fifteen  days.  A 
specimen  was  brought  to  him  with  the  ring  gone  and  with  a  large 
wound  or  rent  before  the  tail,  part  of  which  was  also  gone.  The  owner 
declared  that  it  had  caught  two  turtles,  and  that  it  had  afterwards 
^<  affixed  itself  to  a  large  shark,  and  holding  on  after  all  the  spare  line 
had  been  paid  out,  the  tail  had  given  way.  He  stated  that  the  remora, 
or,  as  it  was  called  by  the  natives,  chozo,  had  then  relinquished  its  hold 
and  returned  in  its  mutilated  state  to  the  boat."  The  fishermen  assured 
Mr.  Holmwood  that  ^'this  was  not  an  unusual  occurrence,  and  that 
after  a  time  a  fresh  ring  would  be  attached  and  the  fish  become  as 
usefal  as  before." 

The  sucker  of  one  of  the  specimens  examined  by  Mr.  Holmwood  had 
twenty -three  pairs  of  lamellae,  and  the  species  was  probably  the  EcheTieis 
neucratesy  or  slender  remora.   {Proc.  Zool.  Soc,  London^  1884,  pp.  411-413.) 

Amphibians. 

A  new  family  of  Toad-like  Amphibians, — A  toad-like  animal  was  ob- 
tained by  the  British  Museum  from  Mr.  H.  B.  Guppy,  which  is  of  in- 
terest on  account  of  its  distinctness  from  previously  known  forms ;  it 
inhabits  three  of  the  Solomon  Islands  and  presents  such  peculiar  char- 
acters that  it  has  been  regarded  by  Mr.  Boulenger  as  the  representative 
of  a  new  family.  The  species  has  been  named  Ceratobatrachus  Ouen- 
theri;  the  generic  name  alludes  to  the  development  of  <^a  small  carved 
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spine  at  the  angle  of  the  jaws.''  It  belongs  to-  the  group  of  Firmis- 
ternia  and  is  related  to  the  other  species  of  the  group  as  the  Hemi- 
phractidsB  are  to  the  Arcifera.  The  family  named  CeratobatrachidsB 
in  fact  is  definable  as  Firmistemials  with  teeth  in  the  upper  as  well  as 
lower  jaw,  cylindrical  (non-dilated)  sacral  diapophyses,and  with  precora- 
coids  and  an  omosternnm.    (Froc.  Zool.  Soc.  London,  1884,  pp.  212, 213.) 

Pugnacity  of  a  Frog.— The  frog  will  appear  in  a  new  light  to  many, 
through  the  observation  of  an  English  gentleman,  Mr.  Edwin  H.  Evans, 
recorded  in  Nature.  A  short  time  before  dark  this  gentleman  heard  "a 
squeaking  noise''  below  his  veranda,  and  on  inquiry  found  that  it  came 
from  a  bat  in  contest  with  a  frog.  The  bat  was  "  evidently  getting  the 
worst  of  it,  but  at  last  succeeded  in  getting  away  for  a  time  from  its  op- 
ponent ;  the  frog  again  attacked  it,  but  this  time  he  was  glad  to  cry 
*  quits,'  as  the  bat  turned  on  him  and  beat  him  off,  afterwards  managing 
to  hide  somewhere,"  so  that  he  could  not  be  found.  The  frog  was  found 
badly  "  bitten  about  the  nose,  and  was  in  a  sad  plight."  Mr.  Evans 
remarks  that  the  bat  had  "  probably  fallen  from  its  nest  during  the  day 
and  was  waiting  for  the  evening,  when  the  frog  espied  it  and  attacked 
it,  with  the  before-mentioned  result."    (Nature,  xxxi,  p.  55.) 

BeptiUs. 

A  new  group  of  eoetinct  Jurassic  Reptiles. — In  Wyoming  Territory,  in 
beds  of  the  horizon  of  the  Atlantosaurus  beds  of  the  Upper  Jurassic, 
the  lower  jaw,  or  rather  the  dcntary  bones,  of  a  peculiar  reptile  were 
obtained.  These  are  believed  by  Professor  Marsh  to  indicate  a  new 
"  order"  of  extinct  Jurassic  reptiles,  to  which  he  has  given  the  name 
Macelognatha.  The  bones  in  question  "  resemble  in  many  respects  the 
corresponding  parts  of  a  turtle,  but  are  broader  and  more  nearly  hori- 
zontal. The  jaws  were  evidently  covered  with  a  horny  beak  in  front, 
but  further  back  they  contained  teeth.  The  edentulous  portion  is  flat 
apd  thin,  and  nearly  horizontal.  The  two  rami  meet  in  nearly  the  same 
plane,  and  are  united  at  the  symphysis  by  a  close  suture."  The  teeth 
had  fallen  out,  but  their  places  were  indicated  by  sockets,  the  walls  be- 
tween which  "become  thinner  backwards,  and  a  groove  appears  to  grad- 
ually take  their  place."  Such  were  the  only  evidences  of  the  nature  of 
the  extinct  animal,  but  Professor  Marsh  considers  that  he  was  justified 
in  assigning  to  the  species  {Macelognathus  vagans)  not  only  a  new  family 
name  but  a  new  ordinal  one.  He  thought  that  the  "jaws  are  too  solid 
and  massive  for  birds  or  pterodactyles,"  and  that "  the  close  union  of  the 
rami  by  suture  separates  them  from  Dinosaurs,  and  the  edentulous  beak 
from  crocodiles."  He  surmises  that  the  animal  "was  nearest  allied  to 
the  Chelonia,  although  turtles  without  teeth  occur  in  the  same  strata 
with  them."    {Am.  Joum.  8e.  (3),  xxvn,  p.  340.) 
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If^ew  American  Dinosaurs.— Vrofessor  Marsh  has  continued  his  investi- 
gations of  tfte  American  Jurassic  Dinosaurs,  notices  of  which  have  been 
published  in  previous  numbers  of  these  reports  of  progress,  by  the  de- 
scription of  anew  family  of  "Sauropoda.''  A  considerable  portion  of 
the  skeleton  of  one  of  the  species  of  the  group  was  exhumed,  and  it 
was  ascertained  that  the  new  family  called  Diplod«cidaD  was  related  to 
the  Atlantosauridse  and  Morosauridse,  and  distinguished  by  the  follow- 
ing characters : 

Sauropodous  Dinosaurs  with  the  ischia  having  straight  shafts  directed 
downward  and  backward,  the  ends  meeting  at  median  line;  a  large 
pituitary  fossa,  and  anterior  caudal  vertebrae  deeply  excavated  below. 

Two  species  of  the  family  have  been  made  known,  which  have  been 
named  Diphdocus  longus  and  Diplodocus  lactistris.  The  D.  longus  was 
intermediate  in  size  between  the  previously  known  Sauroi>ods,  and  is 
supposed  to  have  been  about  forty  or  fifty  feet  long  when  alive.  The 
teeth  show,  according  to  Professor  Marsh,  that  "it  was  herbivorous,  and 
the  food  was  probably  succulent  vegetation.  The  position  of  the  exter- 
nal nares  indicates  an  aquatic  life.''  The  remains  of  the  2>.  longus  were 
found  in  Upper  Jurassic  beds  near  Canon  City,  Cola,  and  those  of  the 
2>.  lacusiris  near  Morrison,  Colo.  All  of  the  American  Sauropod  Dino- 
saurians,  hitherto  obtained,  have  been  found  in  Upper  Jurassic  rocks, 
and  no  Cret^aceous  forms  of  this  group  are  known.  The  group  is  sup- 
posed by  Professor  Marsh  to  have  the  nearest  afSnities,  of  all  the  Dino- 
saurs, with  the  Crocodilians.  (Am.  Joum.  8ci.  (3),  xxvii,  pp.  162-168, 
pi.  3,  4.) 

United  metatarsal  Bones  in  a  Reptile. — ^Lastyear  a  Dinosaurian  reptile 
was  described  as  Ceratosaurus  na^icomisy  whose  most  interesting  fea- 
ture is  to  be  seen  in  the  metatarsal  bones.  "There  are  only  three  me- 
tatarsal elements  in  each  foot,  the  first  and  fifth  having  apparently  dis- 
appeared entirely^"  while  the  remaining  three  had  become  "completely 
ankylosed,"  and  very  much  shorter  and  more  robust  than  in  the  other 
members  of  the  group  to  which  it  belongs.  In  fact,  the  union  of  the 
metatarsal  elements  in  the  Dinosaur  is  as  perfect  as  is  that  in  ordinary 
birds.  The  position  of  the  foramen,  so  characteristic  of  recent  birds, 
is  also  the  same  in  the  Dinosaur.  Professor  Marsh  summarizes  that  all 
known  adult  birds,  "  with  possibly  the  single  exception  of  ArchceopteryXy 
have  the  tarsal  bones  firmly  united,  while  all  the  Dinosauria,  except 
Ceratosaurus^  have  these  bones  separate.  The  exception  in  each  case 
brings  the  two  classes  near  together  at  this  point,  and  their  close  affinity 
has  now  been  clearly  demonstrated."  {Am.  Jour.  8c.  (3),  xxvin,  pp. 
161. 162.) 

The  Pteranodous  or  toothless  Pterodactyles. — In  1872  Professor  Marsh 
briefly  noticed  some  remains  of  reptiles  exhumed  from  middle  Cretaceous 
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rocks  of  Western  Kansas,  which  were  regarded  by  him  afl  indicative  of 
not  only  a  new  family,  but  a  new  order  related  to  the  pterodactyles, 
and  distinguished  by  the  absence  of  teeth.  His  previous  communicar 
tions  have  been  recently  supplemented  by  a  well  illustrated  article  on 
the  "principal  characters  of  American  Cretaceous  pterodaotyles,^  in 
connection  with  which  he  gives  figures  of  the  skull  and  bill  firom  four 
different  views.  The  skull  is  certainly  very  remarkable,  and  extremely 
different,  from  those  of  all  the  typical  pterodactyles ;  it  is  much  elon- 
gated, the  facial  portion  being  greatly  produced  forwards,  and  a  sagit- 
tal crest  of  enormous  size,  and  reminding  one  somewhat  of  a  helmet, 
but  compressed,  extending  "  far  backwards  and  somewhat  upward.^ 
The  jaws  are  also  quite  peculiar  and  "project  forward  like  a  huge  pair 
of  pointed  shears;  they  are  very  long,  sharply  pointed  in  front,  ^and 
entirely  destitute  of  teeth,"  and  indeed  the  margins  are  as  smooth 
and  thin  as  in  recent  birds.  It  is  supposed  by  Professor  Marsh  that 
the  jaws  were  inclosed  in  a  horny  sheath.  The  bones  of  the  skull  are 
mostly  extremely  thin,  and,  "with  the  exception  of  the  occipital  con- 
dyle, the  lower  ends  of  the  quadrates  all  8eem  to  have  been  pneu- 
matic.^ A  noteworthy  feature  is  the  existence  of  large  antorbital 
openings  near  the  middle  of  the  skull  and  directly  over  the  posterior 
nares.  The  skull  is  described  as  having  a  length  of  760  millimeters. 
Professor  Marsh  sums  up  the  evidence  furnished  by  the  skull  with  the 
statement  that  it  differs  especially  from  that  of  the  other  pterodactyles 
"in  (1)  the  absence  of  teeth;  (2)  the  absence  of  anterior  nasal  apertures, 
distinct  from  the  antorbital  openings;  (3)  the  presence  of  the  elongated 
occipital  crest";  and  (4)  the  encasement  of  the  jaw&  with  a  homy  sheath. 
{Am.  Journ.  8o.  (3),  xxvii,  pp.  422-426,  pi.  15.) 

The  classification  of  Lizards. — ^The  system  of  the  Lacertilian  order 
has  been  revised  by  Mr.  G.  A.  Boulenger.  Commendation  is  given 
of  Professor  Cope's  work  on  that  group  as  showing  the  best  appre- 
ciation of  the  characters  and  relationships  of  the  families  of  the  order. 
Physiognomy  and  external  characters,  which  were  much  relied  upon  by 
the  old  naturalists,  are  of  little  consequence  and  very  apt  to  mislead. 
The  anatomical  characters  and  especially  the  modifications  of  the  cran- 
ium are  the  safest  guides  and  the  best  clew  to  the  affinities  of  the  an- 
imals. The  suborders  of  Professor  Cope's  system  are  reduced  to  two: 
(1)  the  Lacertilia  vera,  and  (2)  the  Rhiptoglossa,  including  only  the 
OhamsBleons.  Twenty-one  families  are  recognized;  many  of  these  are 
more  or  less  modified  and  two  new  ones  established,  Uroplatidce  for 
Uroplatysj  formerly  confounded  with  the  geckos,  and  I>ihamid(B,  based 
on  DibamttSj  one  of  the  most  degraded  of  the  lizards.  {Ann.  &  Mag. 
Nat.  Hist.  (5),  xiv,  pp.  117-122.) 

Tlw  Bullsndke^s  Voice. — A  large  and  well  known  snake,  although  of 
local  distribution  in  the  United  States,  and  known  in  New  Jersey  by 
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the  name  of  Bull  or  Pine  snake  (Pityophis  meJanoleucm)  is  notorious  on 
account  of  the  sounds  it  emits.  This  was  described  by  tlie  old  natural- 
ist of  Philadelphia,  William  Bartram,  as  "  a  terrible  hiss,  resembling 
distant  thunder,'^  but  there  are  few  who  have  heard  it  who  would  not 
regard  such  a  description  as  very  much  exaggerated.  By  Dr.  Charles 
A.  White,  the  hiss  of  the  bull-snake  is  described  as  having  "a  peculiar 
hoarseness  which  is  sometimes  so  loud  that,  with  the  help  of  the  imagi- 
nation, it  appears  to  have  suggested  a  likeness  to  the  low  rumbling 
bellow  of  the  bull,"  and  in  reference  to  this  similarity  the  serpent  owes 
one  of  its  names.  Dr.  White  has  inquired  how  the  sound  is  produced. 
He  found  that  it  is  due  to  the  character  and  posture  of  the  epiglottis. 
This  organ  is  absent,  or  represented  only  by  a  tubercle,  in  all  other  ser- 
pents which  he  had  seen :  in  the  bull-snake  it  is  ''  a  thin,  erect,  flexi- 
ble, flag-shaped  or  curved  spatulate  body,  situated  upon  the  median 
line  immediately  in  front  of  the  rima-glottidis,  and  with  its  free  end 
directed  upward  and  backward,  its  posterior  edge  curving  partly  over 
the  rima.  It  is  evidently  this  epiglottis  that  produces  the  hoarseness 
of  the  hissing  sound,  which  it  accomplishes  by  dividing,  and  fluttering 
in  the  strong  current  of  air  which  is  forced  from  the  lung  out  of  the 
rima."    (Aw.  JVat,  xviii,  19-21.) 

BiYds. 

Ooues*  Key  to  Worth  American  Birds. — One  of  the  most  important 
books  on  ornithology  published  during  the  past  year  is  the  second  edi- 
tion of  Coues' ''  Key  to  North  American  Birds,"  and,  in  the  words  of 
one  of  the  most  distinguished  of  European  ornithologists,  it  is  "  one  of 
the  best  and  most  useful  bird  books  ever  written."  The  first  edition  of 
this  well-known  work  was  issued  in  1872,  and  the  changes  have  been  so 
great  as  to  necessitate  a  thorough  revision  and  recasting  of  the  work. 
Indeed,  the  so-called  second  edition  is  really  a  new  work,  for  very  little 
of  the  old  is  retained  unchanged  j  to  it  are  added  the  "  Field  Ornithol- 
ogy,"  formerly  published  as  a  separate  work,  and  above  all  a  most 
important  introduction  on  the  anatomy  of  birds  in  general,  in  which 
the  osteology,  neurology,  angeiology,  pneumatology,  splanchnology,  and 
oology  are  successively  considered.  In  the  words  of  the  European 
ornithologist,  already  quoted,  "  So  much  information  that  cannot  be  got 
at  elsewhere  is  brought  together  in  this  comprehensive  treatise,  that  it 
ought  to  be  in  the  hands  of  every  ornithologist,  whether  he  is  a  special 
student  of  the  American  avifauna  or  not." 

Bairdj  Brewer^  and  Ridgway^s  Water-Birda  of  North  America. — The 
great  work  on  North  American  Water  Birds,  whose  completion  has  been 
so  long  and  eagerly  looked  for,  has  at  length  been  finished.  The  three 
volumes  on  the  Land-Birds  were  published  about  ten  years  ago  (in  1874) 
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with  the  gCDeral  title  *^  A  History  of  North  American  Birds,''  by  Little, 
Brown  &  Co.,  of  Boston,  but,  as  we  are  informed  m  the  preface  to  the 
Water-Birds,  ^'  the  cost  of  the  publication  of  the  *  Laud-Birds  of  North 
America'  was  so  great  that  the  publishers  of  that  work  were  unwilling 
to  continue  it  at  their  risk  and  expense.'-  At  last,  Professor  Whitney, 
the  former  State  geologist  of  California,  and  Prof.  A.  Agassiz,  the  di- 
rector of  the  Museum  of  Comparative  Zoology,  assumed  the  cost  of  pub- 
lication. The  volumes  of  "  The  Water-Birds  of  North  America,"  thus 
brought  out,  are  nearly  uniform  with,  and  the  practical  completion  of, 
the  old  '*  History  of  North  American  Birds."  A  full  figure  of  the  bird 
and  figures  of  generic  details  in  outline  illustrate  each  genus,  and  the 
head  of  each  species  is  also  figured.  Both  colored  and  uncolore4  copies 
are  published. 

.  The  water-birds  are  segregated  under  nine  groups,  four  of  waders  and 
five  of  swimmers.  The  orders  of  waders  are  Herodiones  (i,  p.  1)  with 
four  families,  Limicolse  (i,  p.  107)  with  seven  families,  Alectorides 
(I,  p.  350)  with  three  families,  and  Phcenicopteri  with  one  family; 
those  of  the  swimmers  are  Anseres  (r,  p.  419)  with  one  family,  Stega- 
nopodes  (v.  2,  p.  126)  with  six  families,  Longipennes  (ir,  p.  191)  with 
three  families,  Tubinares  (ii,  p.  344)  with  two  families,  and  Pygo- 
podes  (II,  p.  420)  with  three  families.  This  arrangement  was  not  pre- 
sented as  *' strictly  natural,"  but  as  the  most,  apt  at  present  "for  the 
convenience  of  the  student."  It  was  suggested  that  "the  orders  most 
nearly  related  are  the  (1)  Herodiones  and  Steganopodes,  (2)  Limicolae 
and  Alectorides,  (3)  Phcenicopteri  and  Anseres,  and  (4)  Longipennes 
and  Tubinares.  Of  the  Pygopodes  the  Alcidse  present  many  points 
of  true  relationship  to  the  Tubinares  and  Longipennes,  while  the 
latter  are  not  far  removed  from  the  Limicolse.  The  Podicipidae  also 
appear  to  resemble  in  some  respects  (perhaps  only  teleological)  the 
Steganopodes." 

The  most  noteworthy  features,  in  the  way  of  novelty  in  the  new  work, 
are  the  revised  groupings  of  the  Tubinarine  families,  and  especially  of 
the  family  of  Albatrosses  or  DiomedeidsB,  the  increase-in  the  species  of 
gulls  of  the  family  Laridae,  and  the  arrangement  of  the  family  of  Alcidae. 

Although  published  in  the  same  year  as  Dr.  Coues'  "  Key,"  the  later 
date  of  printing  and  the  sudden  acquisition  of  specimens  and  comparison 
of  all  the  forms  enabled  the  authors  of  the  Water-Birds  to  incorporate 
two  additional  species  of  large  northern  gulls  (Larus  Nelsoni  of  Hen- 
shaw,  and  Larm  sclmtisagus  of  Stejneger),  thereby  increasing  the  number 
of  North  American  species  of  the  genus  (including  the  Chroicocephali) 
to  nineteen. 

The  large  collections  of  skins  of  Alcids,  or  auks,  murres,  &c.,  and 
various  data  resulting  from  the  experience  of  Dr.  Stejneger,  in  their 
homes,  threw  fresh  light  on  their  characters  and  relationships,  and  a 
new  arrangement  of  the  entire  family  was  the  result,  which  is  here  given 
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11. 

ALCINiB. 

6. 

AUe. 

12. 

Alca. 

11. 

Utamania. 

10. 

Lorn  via. 

iu  comparison  with  that  retained  by  Dr,  Goaes,  which  essentially  ex- 
pressed the  previous  views  of  American  naturalists. 

I.  AJjIASM. 

1.  AUe. 
II.  ALom^. 

(AlcecB.) 

2.  Plautus. 

3.  Alca. 
{Uria.) 

4.  TTria. 

IU.  PHALEBIN^. 

{Oepphew.) 

6.  Gepphas. 

(BrachyramphecB.) 

6.  Brachyramphns. 

7.  Synthliboramphus. 
{Phalerece.) 

8.  Giceronia. 

9.  Phaleris. 

10.  Simorhynchus. 

11.  Cyclorhynchus. 

12.  Ptychoramphns. 

13.  Cerorhyncha. 

IV.  FBATEECULIN.^. 

14.  Fratercula. 

15.  Landa. 


9.  Uria. 

8.  Brachyrhaniphas. 
7.  Synthliborhamphus. 

I.  PHALEBIDIN^. 


4.  Simorhynchus. 


6.  Ptychorhamphus. 
3.  Geratorhina. 

1.  Fratercula. 

2.  Luuda. 


Miocene  Tertiary  Indian  Birds. — The  Tertiary  beds  of  India,  belonging 
to  the  series  of  Siwalik  beds  (so  called  on  account  of  their  being  devel- 
oped in  the  Siwalik  Hills),  have  furnished  numerous  remains  of  mam- 
mals, which  have  been  the  subjeet  of  various  elaborate  monographs. 
The  bones  of  birds  have  also  been  found  in  considerable  numbers,  but 
have  not  been  investigated  until  lately.  Mr.  Robert  Lydekker  has  re- 
cently applied  himself  to  the  determination  of  the  relationships  of  these 
remains,  and  has  been  able  to  prove  to  his  satisfaction*  that  the  bones 
belonged  to  species  of  PeUcanuSj  PhdUwrocoax^  Leptoptilus,  Mergus^ 
SimthiOj  and  Dromiemy  or  at  least  very  closely  related  genera.  The 
most  interesting  is  the  so-called  Dramasus.  This  form,  called  DromcBus 
sivalensis^  has  been  based  upon  four  phalangeal  bones,  which  so  closely 
resemble  those  of  the  living  Dranueus  or  emn  as  to  leave  little  doubt  iu 
his  mind  that  they  belonged  to  at  least  a  nearly  allied  genus  of  the  class^ 
although  perhaps  generically  separable.    {Ibis  (5),  in,  p.  107.) 

Shedding  of  Claws  in  Birds. — Long  ago  Prof.  Sven  Nilsson,  who  re- 
jently  died  at  a  very  advanced  age,  called  nttention  to  the  fact  that 
U  certain  species  of  grouse  tU^  daws  wvig  periodically  shed,^  but  l.i.i^ 
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and  other  observatious  liaye  been  generally  forgotten  of  late  years. 
Dr.  L.  Stejneger  has  lately  had  occasion  to  recall  them  in  connection 
with  new  facts  discovered  by  himself,  exhibited  in  a  ptarmigan  (Lagopvs 
dlbus).  He  states  that  in  this  bird  the  shedding  of  the  claws  ^'  takes 
place  in  July  or  August,  according  to  locality  and  other  circumstances, 
at  the  time  when  the  toes  are  most  denuded,  in  fact  almost  wholly 
naked,  and  the  dark  summer  plumage  is  most  complete.  The  claws 
grow  very  rapidly,  however,  and  reach  their  full  length  long  betbre  the 
white  winter  plumage  with  the  densely  clothed  toes  is  fully  developed.'' 
So  far  as  known,  continues  Dr.  Stejneger,  "this  process  is  confined  to 
the  members  of  the  family  Tetraonid»,''  but  has  been  now  found  in 
Bonasa  honasiaj  Urogallns  urogallvsj  Lyrurus  tetriwj  Lagopus  aUmSy  and 
L,  Bidgwayi,  According  to  Dr.  GoUett,  of  Christiania,  a  specimen  of  the 
common  quail  of  Europe  {Coturnix  cotumix)  also  shed  its  claws  in  con- 
finement, but  this,  says  Dr.  Stejneger,  "  may  have  been  due  to  some 
pathological  process."  • 

As  is  generally  known,  the  claws  of  the  ptarmigans  in  winter  become 
much  elongated,  and  Dr.  Stejneger  quotes  some  observations  of  Pro- 
fessor Meves  upon  the  habit  of  the  bird  bearing  upon  this  development. 
The  species  of  Lagopus  have,  "  all  through  the  winter,  to  struggle  with 
the  snow,  upon  which  they  are  forced  to  walk.  The  snow  is  often 
loose,  and,  with  a  foot  like  that  of  the  common  fowl,  they  would  need 
much  greater  exertion  of  their  strength  in  order  to  keep  themselves  on 
the  surface.  But  the  ptarmigan,  by  having  the  under  side  of  the  toes 
thickly  covered  with  feathers,  which  can  be  spread  out,  and  by  means 
of  the  long  and  straight  claws,  which  may  be  compared  with  snow- 
shoes,  are  enabled  to  run  easily  over  the  snow.  The  usefulness  and  the 
necessity  of  the  lengthening  of  the  nails  are  self-evident.  In  the  genus 
Tetrao  ( UrogalluSy  +  LyruruSj  +  Bonasa)  the  lateral  homy  fringes  of  the 
toes  render  the  same  excellent  service,  and  may  fitly  be  regarded  as  a 
kind  of  snow-shoe.  During  the  summer  this  whole  outfit  becomes  super- 
fluous, which  may  be  the  main  cause  of  the  periodical  shedding.'' 
{Am.  Nat,  xviii,  pp.  774, 776  j  Ibis  (5),  m,  pp.  60-62.) 

The  number  of  Pa/rrois.^^A  useful  work  by  Dr.  Anton  Beichenow 
has  been  brought  to  a  close,  and,  as  it  has  been  finished,  constitutes  a 
monograph  of  the  family  of  Parrots.  It  has  appeared  in  11  folio  parts, 
with  33  colored  plates;  448  species  of  the  group  are  recognized,  and 
thus  we  have,  including  species  described  meanwhile  and  since,  nearly 
460  species  of  that  family  or  group  of  families.  These,  some  or  other, 
inhabit  all  the  tropical  countries  and  are  represented  by  a  few  outlyers 
in  both  the  northern  and  southern  temperate  regions.  {Ibis  (4),  ni,  p. 
112.) 

Light  toeight  of  the  HornbilL — Some  interesting  observations  have 
been  published  by  Prof.  Alphonse  Milne-Edwards  on  one  of  the  horn- 
bills  {Calao  rhinoceros).    The  individual  serving  for  these  observations 
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was  taken  to  Paris  by  M.  F.  Fauque,  the  chief  of  a  scientific  mission  to 
Sumatra,  sent  by  the  French  minister  of  public  instrnction.  The  bird 
is  apparently  almost  as  large  as  a  turkey,  but  on  account  of  the  pecu- 
liar disposition  of  its  breathiug  apparatus  and  the  large  air-sacs  it  is 
remarkably  light;  its  weight  scarcely  exceeds  1,600  grammes.  {Comptes 
Eendus  Acdd.  Sc.  Paris,  November  IT;  Naiurey  xxxi,  p.  95.) 

Tico  Sicansfrom  one  egg, — A  remarkable  case  of  the  development  of 
^two  birds  from  an  ^gg  with  two  yelks  has  been  recorded  by  Mr.  Albert 
A.  0.  le  Souef,  of  Melbourne*  A  black-necked  swan  of  Australia  had 
commenced  sitting  on  three  eggs,  but  one  of  them  was  broken  and  not 
replaced  by  another,  leaving  only  two  behind.  Nevertheless,  to  the 
astonishment  of  Mr.  le  Souef  and  the  keeper,  three  cygnets  came  forth 
from  the  two  eggs.  At  first  the  cygnets  were  nearly  of  a  size,  but  in  a 
very  short  time  one  commenced  to  grow  much  faster  than  the  other  two, 
and  at  the  age  of  seven  months  one  of  them  was  as  large  as  the  parents, 
but  the  other  two  very  much  smaller,  although  unequal  in  size,  and  the 
smallest  was  a  queer  little  fellow,  and  although  apparently  quite  healthy- 
remained  covered  with  down  and  looked  as  if  it  were  only  two  months 
old.    (Froc.  Zool.  Soe.  London,  1884,  p.  390.) 

Mammals, 

Tuberculosis  in  Menagerie  Animals. — It  has  been  asserted  that  a  very 
large  proportion  of  tropical  .animals,  and  especially  of  the  monkeys,  die 
in  the  menageries  from  consumption — ^phthisis  tuberculosis.  The  sub- 
ject-matter has  been  investigated  by  Mr.  J.  B.  Sutton,  lecturer  on  com- 
parative anatomy  in  the  Middlesex  Hospital  Medical  College,  and  his 
conclusions  contradict  the  views  generally  current.  On  a  superficial 
examination,  indeed ,  he  says, "  it  would  seem  that  half  the  animals  dying 
in  the  Society  gardens. succumb  to  this  aftiection.  It  so  frequently  hap- 
pens that  if  the  lung  presents  a  spotted  appearance  or  on  section  shows 
caseous  spots  of  any  description,  the  condition  is  set  down  as  'tubercu- 
losis.' ''  But  after  careful  inquiry,  the  conclusion  Was  forced  on  Mr. 
Sutton  that ''  tubercle  is  by  no  means  so  common  among  animals  as  is 
generally  supposed.  Three  diseases  are  especially  liable  to  be  con- 
founded with  consumption,  and  the  latter  must  be  diagnosed  carefully. 
The  precision  afforded  by  microscopical  examination  of  diseased  tissues 
has  led  to  a  more  rigid  definition,  and  consequent  restriction,  of  the  term 
*  tubercle '  from  such  appearances  as  the  1  ungs  present  in  lobular  pneumo- 
nia, or  lung- tissue  consolidated  by  pneumonia,  which,  instead  of  resolv- 
ing, ends  in  suppuration,  and,  lastly,  encysted  parasites.  If  these  three 
morbid  conditions  be  excluded,  then  tuberculosis  is  very  musommon.  The 
larger  carnivora  (lions,  tigers,  and  leopards)  are  exceedingly  vulnerable 
to  attacks  of  pneumonia,  and  bears  frequently  die  from  this  affection, 
due  to  the  suppuration  of  the  consolidated  portion  of  the  lung.  The 
coati  {Nastca)  is  very  liable  to  suffer  from  cavities  in  its  lungs  due  to 
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this  breaking-down  of  inflammatory  products,  and  on  three  occasions 
pneumothorax  has  resulted  from  the  rupture  of  a  vomica.''  Even  en- 
cysted parasites  may  be  mistaken  for  tubercle.  After  due  study  of  the 
disease  and  its  conditions,  Mr.  Sutton  reached  the  conclusion  that  ''the 
disease  had  its  origin  in  the  food  or  at  least  in  the  alimentary  canal,'' 
and  bacilli  were  found  by  ''  thousands  and  tens  of  thousands."  The 
viscera  of  such  animals  as  had  died  of  consumption  exhibited  certain 
lesions,  and  It  was  supposed  that  the  disease  was  due  to  feeding  on 
fowls  that  already  had  consumption.  Two  animals  afforded  the  means 
for  determining  whether  such  was  likely  to  be  the  case  or  riot.  The  two 
animals  were  "  fed  on  birds'  heads  and  viscera,  and  as  their  livers  con- 
tained '  bacilli '  it  was  fair  to  infer  that  they  had  accidentally  contracted 
the  disease  by  feeding  on  tuberculous  fowls."  But  "  what  the  precise 
nature  and  origin  of  these  organisms  may  eventually  turn  out  to  be,  is 
of  course  very  uncertain ;  the  matter  is  still  being  investigated  and 
must  for  the  present  remain  sub  judiceP  As  to  the  monkeys,  tubercle 
was  found  only  in  three  cases  among  110  individuals  that  died  5  of  these 
two  were  Ehesus  monkeys  and  one  a  Vervet  monkey,  all  Old  World  spe- 
cies. In  these  cases  ''  the  disease  was  unmistakable  tubercular  phthisis 
associated  with  cavities  in  the  apices  of  the  lungs,  in  every  point  re- 
sembling the  disease  as  met  with  in  the  human  subject."  (Proc,  Zool. 
80c.  Londouj  1884.)  ' 

The  Monotre^nes,  egg-laying  Mammals. — In  1799,  Shaw  ventured  to  de- 
scribe, as  a  new  generic  type  of  mammals,  a  skin  obtained  from  Australia 
which  combined  the  body  of  a  quadruped  with  a  bill  resembling  that  of 
a  duck.  On  account  of  such  a  combination,  Shaw  was  at  first  doubtful 
whether  it  was  not  an  artefact,  but,  seeing  no  evidence  of  the  handi- 
work of  man,  he  proceeded,  with  some  hesitation,  to  describe  the  object 
as  a  new  species,  giving  it  the  name  of  Platypus  anatinu^.  Very  soon  after 
(in  1800),  Blumenbach,  in  Germany,  also  described  a  similar  specimen 
under  the  name  of  Ornithorhynchus paradoxus.  The  name  Platypus  being 
pre-occupied,  the  animal,  for  such  it  proved  to  be,  bears  now  the  name 
of  OrnithorTiynchus  anatinu^j  its  validity  as  a  true  animal  being  estab- 
lished. But  later,  skepticism  was  awakened  on  another  point.  It  was 
afQrmed  that  this  animal  laid  eggs,  and,  indeed,  a  couple  of  anatomists  in- 
ferred that  it  did  from  observations  of  its  genitalia.  Inasmuch, however, 
as  all  other  mammals  were  supposed  to  be  viviparous,  and  in  such  the 
ovarian  eggs'are  excessively  minute,  it  was  thought  by  many  that  there 
must  be  some  error  in  the  observations,  or  falsification.  The  assertion 
was  taken  up  and  corroborated  later  by  several  observers  of  the  animal 
in  nature,  and  an  egg  was  eten  figured  by  Geoffroy  St.  Hilaire.  Sev- 
eral of  the  old  naturalists,  including  Charles  Bonaparte,  on  account  of 
its  oviparity,  regarded  it  as  the  representative  of  a  peculiar  class  inter- 
mediate between  mammals  and  birds.  A  French  naturalist  claimed 
to  have  found  a  specimen  pregnant  with  young,  but  sken^icism  pre- 
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varied,  and  in  time  not  even  the  remembrance  of  the  facts  was  left. 
During  the  past  year,  however,  the  reliability  of  theold  naturalists  has 
been  verified  by  two  independent  observers,  Mr.  W.  H.  Caldwell  and 
Dr.  Wilhelm  Haacke.  Mr.  W.  H.  Caldwell,  who,  it  may  be  remarked, 
was  the  first  Balfour  student,  went  to  Australia,  partly  at  the  expense  of 
the  British  Association  for  the  Advancement  of  Science,  for  the  purpose 
of  studying  the  embryology  of  the  Monotremes  and  Oeratodus.  In  Sep- 
tember a  telegram  was  sent  to  the  British  Association  informing  its  mem- 
bers that  "Caldwell  finds  Monotremes  oviparous;  ovum  meroblastic.'^ 
About  the. same  time  Dr.  Haacke  found  an  ^gg  in  the  Australian 
JEchidna  or  Tachyglossus.  The  two  animals,  however,  differ  consider- 
ably in  their  disposition  of  the  egg.  The  aquatic  Ornithorhynchus  ex- 
cavates a  deep  hole  in  the  banks,  which  it  enters  by  an  opening  under 
the  water,  and  in  its  burrow  it  forms  a  kind  of  a  nest  in  which  it  de- 
posits two  eggs.  The  terrestrial  Taohyghssus  produces  only  one  large 
egg  having  an  essential  resemblance  to  that  of  the  Ornithorhynchus^hxit 
transfers  it  to  its  mammary  pouch,  wherein  it  is  hatched. 

The  statement  that  the  Qgg  is  meroblastic,  which  the  telegraph  con- 
veyed to  the  British  Association,  demands  a  word  of  explanation.  This 
means  that  only  a  portion  of  the  Qgg  is  involved  in  the  original  segmen- 
tation, and  that  the  rest  is  a  food-supply  for  the  early  developing  em- 
bryo. In  other  words,  the  ^gg  resembles  that  of  «.  bird  or  reptile,  and 
differs  from  the  minute  one  of  the  other  mammals. 

For  other  facts  in  the  long  and  interesting  history  of  the  Monotremes 
the  various  articles  elicited  by  the  new  discovery  may  be  referred  to. 
{Zool.  Anzeigevj  December  1;  Science^  v,  p.  3;  Science,  iv,  p.  — j  Nature^ 
XXXI,  pp.  132-135 ;  B&vue  Scientifiquej  xxxv,  pp.  657-659.) 

The  species  of  Tachyglossids. — In  the  early  part  of  the  past  century  a 
strange  spine-bearing  mammal  of  Australia  was  made  known  under 
the  name  of  Echidna  aculeata,  and  is  now  generally  known  as  the  Taohy- 
glossus  aGideatus^  the  former  name  having  been  previously  given  to  a 
genus  of  fishes.  For  a  long  time  it  was  the  only  known  species  of  the 
type,  and  the  genus  was  supposed  to  be  peculiar  to  Australia;  but 
within  the  past  decade  no  less  than  three  species  have  been  obtained 
from  New  Guinea,  and  two  of  these  are  so  different  from  the  long- 
known  Australian  species  (and  another  related  one  discovered  in  New 
Guinea)  that  they  have  been  generically  separated.  We  have,  there- 
fore, now  four  species,  or,  if  we  give  specific  rank  (as  some  may  con- 
sider to  be  most  natural)  to  the  form  occurring  in  Tasmania,  we  have 
five  species  of  this  interesting  family.    These  are  as  follows : 

1.  Tachyglossus  aculeatus,  of  Southern  Australia. 

2.  Tachyglossus  setosus,  of  Tasmania  or  Van  Dieman^s  Land. 

3.  Tachyglossus  Lawesii,  of  Southern  New  Guinea. 

4.  Zaglossus  Bruynii,  of  Northern  New  Guinea. 

5.  Zaglossus  villosissimus,  also  of  New  Guinea, 
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It  may  be  remarked  here  that  the  name  Zaglosaus  was  the  first  given 
Uf  the  genus  later  called  by  others  Acantlioglossus^  Froechidruiy  and 
Bruynia.  The  name  was  proposed  by  Gill,  in  1876,  in  the  Annual  Rec- 
ord Ox*  Scientific  Discovery. 

The  skull  of  a  Triassic  Mammal  from  South  Africa. — Although  quite 
numerous  evidences  of  the  existence  of  mammals  in  the  Triassic  and 
Jurassic  formations  have  been  obtained,  that  evidence  has  been  chiefly 
limited  to  what  could  be  obtained  from  the  lower  jaw  and  the  dentition 
thereof.  The  discovery  of  more  or  less  entire  skulls  is  therefore  of 
great  interest.  Such  a  find  has  been  made  in  South  Africa  in  the  Trias 
beds,  distinguished  by  the  richness  of  their  reptilian  remains.  The 
specimen  in  question  is  a  nearly  entire  skull,  wanting  only  the  hinder 
part,  and  measuring  ^^  about  3f  inches  in  length  from  the  broken  end  of 
the  parietal  crest  to  the  point  of  the  united  premaxillaries.  The  upper 
surface  shows  the  anchylosed  calvarial  portions  of  the  parietals  and  the 
frontal  bones  divided  by  a  suture;  the  contiguous  angles  of  these  four 
bones  are  cut  off,  so  as  to  leave  an  aperture,  occupied  by  matrix,  which 
may  be  a  fontanelle,  or  a  pineal  or  parietal  foramen.  The  frontals 
form  the  upper  borders  of  the  orbits,  which  are  bounded  in  front  by  the 
lacrymal  and  malar  bones,  and  were  not  completed  behind  by  boue. 
Each  frontal  is  narrowed  to  a  point  at  the  suture  between  the  nasal  and 
maxillary.  The  nasals  are  narrow,  but  widen  in  front  to  form  the  upper 
border  of  the  exterior  nostril,  which  is  terminal,  and  is  completed  by 
the  premaxillaries.  The  maxillaries  are  widened  posteriorly^  then  con- 
stricted, and  again  widened  before  their  junction  with  the  intermaxil- 
laries.^' 

It  will  be  thus  seen  that  Professor  Owen  has  not  been  able  to  obtain 
characteristics  of  great  importance,  and  the  structure  of  the  base  of  the 
cranium,  the  roof  of  the  mouth,  and  the  interior  of  the  skull  remains 
unknown.    In  fact  merely  superficial  characters  have  been  determined. 

The  teeth  of  this  form  in  the  upper  jaw  consisted  of  a  pair  of  large 
round  incisors,  behind  each  of  which  was  a  smaller  premaxillary  tooth. 
On  each  side  were  six  molar  teeth,  "  the  first  of  which  has  a  subtriangular 
crown  with  the  base  applied  to  the  second  tooth."  The  latter  and  the 
following  teeth  are  '^  nearly  similar,  subquadrate  in  form,  with  the  crowns 
impressed  by  a  pair  of  antero-posterior  grooves,  dividing  the  grinding 
surface  into  three  similarly  disposed  ridges,  and  each  ridge  is  separated 
by  cross  notches  into  tubercles.  Of  these  there  are  in  the  second  to  the 
fourth  molar  inclusive,  four  tubercles  on  the  mid  ridge,  three  on  the 
inner  ridge,  and  two  on  the  outer  ridge.''  Between  the  premaxillary  and 
molar  teeth  was  "a  ridged  diastema,''  no  canines  being  developed. 

The  dentition  thus  indicated  was  different  from  that  exhibited  by  re- 
cent formSy  resembling  that  of  the  Microlestea  from  the  Keuper  of  Wtir- 
temburg  and  the  Rhaetic  of  Somersetshire  and  those  of  the  Oolitic 
genus  Stereognaihus  and  the  three  forms  apparently  belonged  to  the 
same  family,  the  Stereognathid^, 
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The  dentition  of  the  Capybara. — ^The  Gapybara  is  distmgaished  by  a 
very  remarkable  dentition  which  has  impelled  some  natnralists  to  recog- 
nize it  as  a  peculiar  family  type — the  HydrochoBridae.  The  milk-teeth 
have  been  lately  examined  by  Professor  Flower.  The  little  animjal, 
eight  days  old,  had  just  the  same  number  of  teeth  as  the  adult.  '^  The 
incisors  and  four  molariform  teeth  were  all  present  and  in  an  equal  state 
of  development.  A  small  portion  of  the  surface  of  each,  including  the 
posterior  molar,  has  been  already  abraded  by  wear.  The  molar  teeth 
show  the  same  form  and  pattern  as  in  the  adult,  being  each  divided  by 
deep  lateral  grooves  into  distinct  lobes  corresponding  to  those  of  the 
full-grown  teeth.  They  are,  however,  all  very  much  smaller,  the  length 
of  the  whole  series  in  the  upper  jaw  being  30  millimeters  instead  of  72 
.  as  in  the  adult.  They  evidently  represent  the  narrow  apical  portion  of 
the  permanent  teeth,  which,  as  growth  proceeds,  wears  off,  and  they  are 
not  in  any  case  milk-teeth.  As  the  first  of  the  series,  or  premolar,  is  as 
fully  developed  as  the  one  which  follows  it  (or  first  true  molar)  it  must 
either  have  no  predecessor,  or  one  which  has  disappeared  at  an  early 
stage  of  intra-uterine  life.^    (Froo.  ZooL  Soc.  London^  1884,  pp.  252, 253.) 

A  new  generic  type  related  to  tlie  Musk-rat. — ^A  naturalist  would  scarcely 
look  for  a  new  generic  type  of  mammals  as  large  as  a  rat  in  any  part  of 
the  United  States,  and  yet  such  a  form  was  obtained  last  year  by  the 
National  Museum  and  described  by  Mr.  Frederick  W.  True,  the  curator 
of  mammals.  The  specimens  were  obtained  at  Georgiana,  Fla.,  by 
Mr.  William  Wittfield.  The  animal  resembles  an  ordinary  musk-rat  in 
general  appearance,  but  has  neither  the  compressed  rudder-lik6  tail  nor 
the  large  webbed  hind  feet  and  bent  toes  characteristic  of  the  musk-rat. 
It  looks,  indeed,  in  the  words  of  Mr.  True,  '^  like  an  overgrown  and 
dropsical  house-rat,  and  was  at  first  entered  in  the  catalogue  of  the 
Museum,''  by  his  assistant,  "as  a  doubtful  species  of  that  genus."  A 
closer  examination,  however,  demonstrated  that  it  was  very  distinct  not 
only  from  any  Mus^  or  the  musk-rat,  but  from  any  other  known  mammal.- 
It  has  the  "  general  form  and  color,''  as  welLas  the  "  head,  eyes,  and  fore- 
legs," characteristic  of  the  musk-rat,  but  the  hind  limbs  are  less  than 
twice  the  length  of  the  fore-feet  and  have  "straight  slightly  webbed 
toes  and  naked  soles;"  the  tail  is  round  and  very  thickly  covered  with 
dull-brown  hair,  through  which  the  scales  which  encase  it  are  apparent. 
The  length  of  the  head  and  body  is  20.2  centimeters,  and  that  of  the 
tail  12.7  centimeters ;  the  hind-feet  (without  the  claws)  are  3.9  centi- 
meters long. 

No  particulars  have  been  received  respecting  the  habits  of  the  animal, 
but,  in  Mr.  True's  opinion,  "  the  slight  webbing  of  its  toes,  and  their 
unbent  condition,  taken  together  with  the  rounded  tail,  would  lead  one 
to  prophesy  that  it  is  not  so  thoroughly  aquatic  as  the  ordinary  musk- 
rat,  probably  no  more  so  than  many  of  the  field-mice."  The  name 
Xeofiher  Alleni  has  been  given  to  the  pew  Murid.    (Science^  iv,  p.  34.) 
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A  new  suborder  of  extinct  Mammals. — In  1882  Professor  Cope  described, 
from  a  fragment  of  the  lower  jaw,  a  new  generic  type  of  mammals  under 
the  nnme  Pantolambda  bathmodon.  A  considerable  part  of  the  skeleton 
having  been  since  secured,  Professor  Cope  was  able  to  form  a  more 
adequate  idea  of  its  characters  and  considered  it  as  the  type  of  not  only 
a  distinct  family  but  of  a  "new"  suborder  of  Arablypoda.  The  refer 
ence  is  somewhat  doubtful  owing  to  the  inability  of  Professor  Cope  to 
examine  the  carpus,  but  the  co-ordination  of  characters  seems  to  indi- 
cate the  place  claimed  for  the  genus  by  him.  Assuming,  then,  that 
the  PantolambdidsB  form  a  peculiar  family  of  Amblypoda,  Professor 
Cope  proposes  to  define  and  limit  the  suborders  as  follows: 

The  PantolambdidsB  represent  the  suborder  Taligrada  distinguished 
*by  the  "  astragalus,  with  a  head  distinct  from  trochlea,  with  distal  articu- 
lar facets.'^ 

The  Pantodonta  may  be  known  by  the  astragalus  destitute  of  a  head 
and  the  distal  facets  subinferior.  {Proc.  Am.  Phil  8oc.j  xx,  pp.  667- 
669.) 

The  acclimatization  of  the  Japanese  Deer, — There  is  a  small  deer  found 
in  JapaD,  Cervvs  sika^  related  to  the  Sambur  deer,  or  Eusa,  which  msiy 
become  a  subject  of  some  economical  importance.  The  Viscount  Pow- 
erscourt  imported  some  of  these  animals  and  turned  them  into  his 
park,  and  had  considerable  success  in  raising  them.  He  commenced 
with  one  male  and  three  females,  and  these.  Viscount  Powerscourt 
thinks,"  have  been  the  only  deer  of  any  newly-introduced  kind  which 
have  been  a  real  success."  These  deer  were  introduced  about  the  year 
1860,  and  in  1884  Viscount  Powerscourt  had  "  upwards  of  one  hundred 
of  them,  besides  having  shot  two  or  three  yearly,  and  also  having  given 
away  a  greatmany  and  sold  others."  The  viscount  sums  up  his  opinion 
that  the  Japanese  deer  are  "  a  most  satisfactory  little  deer;  the  venison 
when  dressed  is  about  the  size  of  Welsh  mutton  and  very  well  flavored. 
The  little  stags,  with  their  black  coats  and  thick  necks,  like  miniature 
Samburs,  are  very  picturesque  and  ornamental,  and  I  think  they  are  a 
decided  addition  to  our  varieties  of  hardy  park  deer."  They  have  "a 
most  peculiar  cry  in  the  rutting  season,  a  sort  of  whistle^  varying  some- 
times into  a  scream."  The  Japanese  deer  interbred  with  the  red  deer 
in  the  viscount's  park,  and  there  were  three  or  four  deer  in  the  park 
which  were  regarded  as  being  certainly  hybrids,  the  red  hind  in  each 
case  being  the  dam. 

Early  Lemuroids. — The  Lemuroids,  which  are  now  so  characteristic  of 
Madagascar  and  represented  sparingly  in  other  parts  of  Africa,  instead 
of  being  peculiar  to  a  limited  continent,  were  in  early  times  widely  dis- 
tributed, and  the  forms  of  Africa  are  really  the  relics  of  a  once  widely- 
spread  type.  The  old  forms,  however,  were  not  very  closely  related  to 
the  modern,  and  represent  even  distinct  families.  They  were  at  home 
in  America  as  well  as  in  Europe  during  the  Eocene,  and  m>late  vjears 
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much  light  has  been  thrown  upon  their  relationship.  One  was  known 
to  Cuvier  and  indicated  under  the  generic  name  of  Adapts.  But  the 
great  French  naturalist  had  no  idea  as  to  its  true  affinities,  and  in  fact- 
mistook  its  remains  for  those  of  a  hog-like  animal.  In  America,  accord- 
ing to  Professor  Cope,  two  families  were  represented  in  the  Eocene 
period,  one  of  which,  the  Mixodectidae,  had  three  premolars  in  the  upper 
jaw,  and  the  other,  the  Anaptomorphidae,  had  two.  The  Mixodectidse 
were  represented  by  as  many  as  five  generic  types,  and  of  the  Anapto- 
morphidae,  two  have  been  made  known.  Of  the  latter,  the  typical  genus 
is  AnaptomorphtiSj  and  another  one  has  been  called  Indrodon. 

The  name  Aruiptomorphus  has  reference  to  the  similarity  of  the  cra- 
nium to  that  of  man,  while  Indrodon  refers  to  some  similiarity  between 
the  dentition  of  the  form  so  named  and  that  of  the  extinct  Madagascar 
genus,  Indris.    {Am.  N^aty  xvin,  pp.  69-62.) 

Eroding  and  disposition  of  Monkeys  and  Lemurs. — The  extent  to  which 
the  Primates  (monkeys,  &c.)  may  breed  in  confinement  will  probably  be 
new  to  most  persons.  Mr.  Arthur  Nichols  ascertained  that  at  least 
twelve  out  of  about  eighty  species  kept  in  the  Zoological  Gardens  have 
bred  during  the  past  thirty  years.  Lemurs  formed  a  large  proportion. 
The  Ehesus  monkey  bred  more  frequently  than  any  other  species. 
According  to  Mr.  Nichols,  "the  disposition  and  moral  character  (in  the 
widest  sense)  of  no  species  of  monkey  whatever  approaches  that  of  the 
dog,"  and  he  suggests  that  this  may  be  due  to  the  absence  of  inheritance 
of  the  "  gradually  accumulated  cultivation  of  these  qualities  through 
association  with  man'^  which  the  dog  has  enjoyed.  The  monkey  cannot 
benefit  by  such  experience,  "  owing  to  the  impossibility  of  rearing  a 
succession  of  generations  in  captivity.''    (Nature^  xxxi,  p.  64.) 

Diseases  of  Monkeys  a/nd  Lemurs. — The  diseases  of  the  monkeys  and 
lemurs  have  been  investigated  by  Mr.  J.  B.  Sutton,  who  had  special 
access,  for  that  purpose,  to  the  Zoological  Gardens  of  London.  He  con- 
tinued his  investigations  from  December  1, 1881,  to  March  30, 1883,  dur- 
ing which  time  one  hundred  and  ten  of  the  quadrumana  died,  and  the 
viscera  of  ninety-three  were  specially  examined  with  the  following  re- 
sults :  (1)  tubercle  was  found  in  three  instances  only ;  (2)  bronchitis  was 
met  with  in  twenty-two  cases  j  (3)  pneumonia  in  its  lobar  form  is  not 
common,  only  three  deaths  being  traced  to  that  disease,  but  "  the  lobu- 
ibj  form  is  frequent,  seven  deaths  having  been  occasioned  by  itj^  (4) 
empyema  was  manifested  in  two  cases ;  (6)  ^^  abscess  of  lung  burst  into 
a  bronchus,  filled  the  trachea  and  thus  suffocated  a  baboon  f  (6)  ^<  (sdema 
of  lung  killed  a  squirrel  monkey  f  (7)  alveolar  abscess  was  a  not  un- 
common mode  of  death  in  young  animals,  ^^  leading  to  ulceration  and 
sloughing  of  the  gums;"  the  purulent  discharges  being  swallowed,  septic 
pneumonia  is  established,  <^ sometimes  leading  to  gangrene  of  the  lung;" 
(8)  scrofula  was  well  marked  in  three  cases ;  (9)  "  intussusception  of  the 
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jejuBam  killed  a  very  fine  lemar;"  (10)  leacocythemia  was  met  with  in 
a  lemnr, "  the  spleen  of  the  animal  having  become  enlarged  to  fifty  times 
the  normal  bnlk  f  (11)  "  typhoid  fever  proved  fatal  in  four  cases,  three 
lemurs  and  one  monkey.'^    . 

A  "  very  unexpected  cause  of  death  manifested  itself  in  bone  disease, 
in  the  form  of  typical  rickets.  Next  to  bronchitis  this  is  the  most  fre- 
quent cause  of  death  among  the  monkeys.''  For  a  detailed  clinical 
account  reference  must  be  made  to  Mr.  Sutton's  original  communica- 
tion.   (Froc.  Zool.  Soc.  London,  1883,  pp.  681-686.)^ 

A  new  fresh-water  Manatee. — It  has  recently  been  shown  that  not  only 
is  there  a  difference  between  the  African  and  American  Manatees,  but 
that  there  are  two  species  of  the  genus  represented  along  the  American 
coast,  one  being  that  of  Florida  and  the  other  found  along  the  South 
American  coast.  Still  more  recently,  the  mammals  collected  many  years 
ago  by  Dr.  batterer,  the  Austrian  naturalist,  so  well  known  for  his 
travels  in  Brazil,  have  been  worked  over  by  Dr.  Yon  Pelzeln,  who  has 
now  charge  of  the  collections  in  Vienna  of  which  the  old  traveller's 
gatherings  form  a  part.  It  seems  that  among  them  were  found  speci- 
mens of  a  manatee  that  lives  high  up  the  Amazon  as  well  as  the  Eio 
Negro,  the  Eio  Brancho,  and  Madeira.  It  is  stated  that  batterer  him- 
self had  perceived  the  differences  between  this  manatee  and  the  others 
that  are  known,  and  had  given  it  the  name  Manatus  inunguis,  referring 
to  its  nailless  fingers.  The  specific  distinction  of  the  form  has  been  in- 
sisted upon  by  Dr.  Von  Pelzeln,  and  the  animal  has  been  faUy  described. 
(Am.  Nat,  xviii,  p.  941.) 

The  flukes  of  Whales. — What  are  the  flukes  of  whales?  This,  it  ap- 
pears, is  a  question  that  cannot  be  satisfactorily  answered  at  the  pres- 
ent time,  and  at  least  there  is  a  diversity  of  opinions  in  respect  to  their 
homologies.  Do  they  simply  represent  a  laterally  expanded  tail,  or  are 
they  the  remnants  of  the  posterior  feet  of  quadruped  ancestors?  A 
difference  in  interpretation  has  long  prevailed,  and  the  subject  has  been 
made  prominent  recently  by  some  memoirs  or  addresses  of  Prof.  W. 
H.  Flower.  By  some  old  naturalists,  and  even  by  Linnaeus,  the  flukes 
were  regarded  as  tantamount  to  the  entire  hind  limbs.  !N"ot  long  ago,  Gill 
suggested  that  the  flukes  represent  the  hypertrophied  integuments  of  the 
hind  limbs,  while  the  osseous  portions  partially  persist  in  the  rudimentary 
bones  located  far  in  front  of  them.  Lastly,  Professor  Flower  has  again 
taken  up  the  question.  '*  One  of  the  methods,''  says  he, "  by  which  a  land 
mammal  may  have  been  changed  into  an  aquatic  one  is  clearly  shown 
in  the  stages  which  still  survive  among  the  carnivora.  The  seals  are 
obviously  modifications  of  the  land  carnivora,  the  Otaria,  or  sea-lions  and 
sea-bears,  being  curiously  intermediate.  Many  naturalists  have  been 
tempted  to  think  that  the  whales  represent  a  still  further  stage  of  the 
•same  kind  of  modifications.  But  there  is  to  my  mind  a  fatal  objection 
to  this  view.    The  seal,  of  course,  has  much  in  common  with^the  whale. 
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inasmuch  as  it  is  a  mammal  adapted  for  an  aqnatic  life^bat  it  has  been 
converted  to  its  general  fish-like  form  by  the  peculiar  development  of 
its  hind  limbs  into  instruments  of  propulsion  through  the  water,  for, 
though  the  thighs  and  legs  are  small,  the  feet  are  large  and  are  the 
special  organs  of  locomotion  in  the  water,  the  tail  being  quite  rudi- 
mentary. In  the  whales  the  hind  limbs  are  aborted  and  the  tail  devel- 
oped into  a  powerful  swimming  organ.  N"ow,  it  is  very  difficult  to  sup- 
pose that  when  the  hind  limbs  had  once  become  so  well  adapted  to  a 
function  so  essential  to  the  welfare  of  the  animal  as  that  of  swimming, 
they  could  ever  have  become  reduced  and  their  action  transferred  to  the 
taiL  It  is  far  more  reasonable  to  suppose  that  whales  were  derived 
from  animals  with  large  tails,  which  were  used  in  swimming,  eventually 
with  such  effect  that  the  hind  limbs  became  no  longer  necessary,  and  so 
gradually  disappeared.  The  powerful  tail,  with  lateral  cutaneous  flanges, 
of  an  American  species  of  otter  {Pteronura  Sandbachii),  or  the  still  more 
familiar  tail  of  the  beaver,  may  give  some  idea  of  this  member  in  the 
primitive  cetacea." 

Such  are  the  arguments,  in  brief,  of  Professor  Flower.  But  it  is  not 
necessary  to  suppose  that  the  whales  have  evolved  from  a  specialized 
form  like  the  Pinnipeds,  which  he  indeed  denies,  for  he  rather  contends 
that  they  show  ungulate  affinities.  It  appears  to  be  more  reasonable  to 
infer  that  the  cetaceans  have  descended  from  quadrupeds  with  rather 
weak  or  ordiuary  hind  limbs.  Nevertheless,  we  find,  in  the  feet  of  the 
Otariids,  or  eared  seals,  some  clew  to  the  possible  genesis  of  the  flukes 
as  modifications  of  the  limbs. 

Let  us  suppose,  then,  that  a  terrestrial  mammal  with  even  ordinary  (but 
not  ungulate)  hind  limbs  should  take  to  the  water,  and  its  descendants, 
following  it  in  habits,  should  develop  processes  analogous  to  the  mem- 
branous extensions  of  the  hind  limbs  in  the  eared  seals.  These  may  be  em- 
ployed in  swimming,  and  the  osseous  parts  not  assisting,  or  even  being 
prejudicial  to  such  progress,  might  become  atrophied,  and.  in  the  course 
of  atrophy  would  be  overgrown  by  the  integument  and  muscles,  and  ap- 
pear to  be  pulled  forward,  while  the  membranous  portions  of  the  feet 
would  become  hypertrophied ;  this  hypertrophy  would  extend  to  the  mus- 
cles as  well  as  to  the  integuments,  and,  of  course,  all  would  become  very 
much  modified.  In  fine,  we  would  in  time  have  a  case  where  the  posterior 
limbs  of  the  ancestral  quadruped  would  be  represented  in  part  by  the 
flukes  and  in  part  by  the  included  rudimentary  bones,  the  flukes  repre- 
senting the  hypertrophied  integuments  of  the  primitive  members  and  the 
bones  the  atrophied  remains  of  the  skeletal  portions.  The  fact  that  in  the 
specialized  aquatic  or  rather  pelagic  forms,  the  tail  is  always  very  much 
reduced  or  rudimentary,  may  be  considered  as  entitled  to  some  value  as 
an  argument  in  favor  of  the  view  presented,  although  not  much.  The 
transversely  expanded  tails  of  the  South  American  otter  and  beaver 
are  quite  exceptional.  In  most  aquatic  forms,  the  tail  is  more  or  less 
compressed. 
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NECROLOGY  OF  ZOOLOGISTS,  1884. 

-BoDlNXJS  {Dr.  Heinbioh),  director  of  the  Zoological  Garden  of  Berlin, 
died  November  23, 1884,  at  Berlin ;  born  at  Drewelow  in  Pomerania, 
July  29,  1814. 

Bbehm  (jDr.  /^jiFEBD  Edmund),  a  well-known  German  ornithologist, 
died  November  11, 1884,  at  Renthendorf;  born  in  1829. 
•   Fahbaeus  (O.  J.),  an  entomologist,  died  May  28, 1884,  at  Stockholm, 
in  the  88th  year  of  his  age. 

FiTziNGER  (Dr.  Leopold  Joseph),  a  zoologist,  especially  an  anthor 
in  Mammalogy  and  Herpetology,  died  September  22, 1884,  at  Hietzing, 
near  Vienna;  born  April  13,  1802. 

FoBESTEB  {Prof.  Dr.  Arnold),  an  entomologist,  died  August  13, 
1884,  at  Aachen  (Aix-la-Ohapelle). 

Jeffreys  (John  Gwynn),  a  conchologist,  died  January  21,  1885, 
at  London;  born  at  Swansea,  January  18, 1809. 

Eefebstein  (D.  a.),  a  well-known  entomologist,  died  -N'ovember  2Sj 
1884,  at  Eifurt. 

KosTLiN  {Prof.  Dr.  Otto),  an  anatomist,  died  September  1, 1884,  at 
Stuttgart. 

RtJPPELL  {Dr.  Wilhelm  Peter  Edward),  a  celebrated  traveler  and 
zoologist,  died  December  11,  1884,  at  Frankfort;  born  November  20, 
1794. 

Smith  (Sidney),  an  entomologist  and  conchologist,  died  December 
2Sj  1884,  at  Walmer,  in  the  80th  year  of  his  age. 

SowERBY  (George  Brettingham),  a  well-known  conchologist  and 
paleontologist,  died  July  25, 1884,  at  London;  born  March  2, 1812. 

Thomson  {Prof.  Dr.  Allen),  a  very  able  anatomist  and  physiologist, 
died  March  21, 1884,  at  London;  born  at  Edinburgh,  April  2,  1809. 

T5m5sv1ry  {Dr.  E.),  an  entomologist,  died  August  25, 1884,  at  Buda- 
pest. 
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Zeitschrift  fttr  wissenschaftliche  Zoologie.  Herausgegeben  von  C.  Th.  v.  Siebold,  v. 
KoUiker  und  E.  Ehlers.    40  Bd.    Leipzig  :  1884.     (8vo.) 

Zoological  (The)  Record  for  1883;  being  vol.  20  of  the  record  of  ZoQlogioal  Litera- 
ture.   Edited  by  Edward  Caldwell  Rye.    London :  188-.     (8vo.) 

Zoologische  (Der)  Garten.  Zeitschrift  fiir  Beobachtung,  Pflege  und  Zucht  der  Thiere. 
Redigirt  von  F.  C.  Noll.    25.  Jahrg.    Frankfurt  a.  M. :  1884.    (8vo.) 

Zoologischer  Anzeiger.  Herausgegeben  von  Prof.  J.  Victor  Cams.  7.  Jahrg.,  1883. 
Leipzig:  1884.     (8vo.) 

Zoologischer  Jahresbericht  filr  1883.  Herausgegeben  von  der  zoologisehen  Station 
zu  Neapel.    1.  Abth.    2.  Abth.    Arthropoda.    3.  Abth.     MoUusca,  Brachiopoda. 

4.  Abth.    Tunicata,  Yertebrata.    Leipzig:  1884.    (Svo.)* 

(Periodioals  of  Sodetiee,) 

Arbeiten  aus  dem  zoologisch-zootomischen  Institut  in  Wilrzburg.  Herausgegeben 
von  C.  Semper,    v.  7.    Wiesbaden :  1884. 

Bulletin  of  the  Museum  of  Comparative  Zoology  at  Harvard  College,  v.  11,  nos.  8, 
9.    Cambridge,  Mass.,  1883.     (8vo.) 

Bulletin  de  la  Soci^t^  Zoologique  de  France  pour  rann^el884.  v.  9.  Paris,  1884. 
(8vo.) 

Journal  of  the  Royal  Microscopical  Society ;  containing  its  Transactions  and  Proceed- 
ings.   Edited  by  F.  Crisp.    2  series,  v.  4.    London:  1884.  (8vo.) 

Mittheilungen  aus  der  zoologisehen  Station  zn  Neapel.  Zugleich  ein  Repertoriom  fUr 
Mittebneerkimde.    5.  Bd.    Leipzig:  1884.    (8vo.) 
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Notes  from  the  Leyden  Museum.    Founded  by  the  late  H.  Schlegel.  v.  6.    Leyden : 

1884.    (8vo.) 
Nouvelles  Archives  du  Museum  d'Histoire  Natufelle.   2.  s^r.,  v.  6.   Paris :  1884.  (4to.) 
Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  1884.    Philadel- 
phia, 1884.    (8vo.) 
Proceedings  of  the  Boston  Society  of  Natural  History,    v.  22,  p.  ii-iii.    Boston,  1884. 

(8vo.) 
Proceedings  of  the  Scientific  Meetings  of  the  Zoological  Society  of  London  for  the 

year  1883.    London,  1884.    (8vo. ) 
Sitzungsbericht  der  Gresellschaft  naturforschender,  Freunde  zu  Berlin,  1884.    Berlin, 

1884.    (8vo.) 
Sitzungsberichte  der  kaiserlichen  Akademie  der  Wissenschaften.     Math.-nat.  CL, 

88  Bd.,  1.  Abth.    Wien :  1884.    (8vo.) 
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gegeben  von  der  Gesellschaft.    Jahrg.  1883,  v.  33.    Wien :  1884.    (8vo. ) 

PROTOZOAN8. 

Sporozoans, 

Balbiani  (£.  G.).    Les  organismes  unicellulaires.    Les  Protozoaires.    Lemons,  etc. 
(Suite).    Journ.  de  Micrographie,  v.  8,  pp.  9-13;  66-75, 134-142;  249-257. 

.  Lemons  sur  les  Sporozoaires.    Recueillies  par  le  docteur  J.  Pelletan,  revues 

par  le  professeur,    Paris :  1884.    C8vo,  viii,  184  pp.,  5  pi.) 
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Zool.  Exp^r.  (2),  V.  2,  pp.  111-125 ;  Tr.  Ann.  &  Mag.  Nat.  Hist.  (5),  v.  14,  pp. 
301-313,  1  pi.) 

Myxomyeetes. 

ZoPF  (W.).     Die  Pilzthiere  oder  Schleimpilze.     Nach  dem  neuesten  Standpancte 
bearbeitet.    Breslau:  1884.    (8vo,  viii,  174  pp. ) 

Bhizopoda, 

Brady  (H.  B.).    Report  on  the  Foraminifera  dredged  by  H.  M.  S.  Challenger  during 

the  years  1873-1876.    Report  Scient.  Res.  Challenger,  Zoo].,  v.  9  (814  pp. ;  atlas, 

115  pi.) 
Carpenter  (William).    On  an  abyssal  type  of  the  genus  Orbitolites ;  a  study  in 

theory  of  descent.    Phil.  Trans.  Royal  Soc.  London,  1883,  ii,  pp.  551-573,  2  pi.  . 
Daday  (E.  yon).     Ueber  eine  Polythalamie  [Entzia  tetrastomella  n.  g.,  n.  sp.]  der 

Kochsalztiimpel  bei  D^va  in  Siebenbiirgen.    Zeitschr.  f.  wiss.  Zool.,  v.  41,  pp. 

465-480 ;  Ann.  and  Mag.  Nat.  Hist.  (5),  v.  4,  pp.  349-363. 
FouLKE  (Sara  Gwendolen).    Some  phenomena  in  the  life-history  of  Clathmlina 

elegans.    Proc. Acad.  Nat.  Sc.  Philad.,  1884,pp.  17-19. 
Gruber  (Aug.).     Studien  fiber  Amoeben.    Zeitschr.  f.  wiss.  Zool.,  v.  41,  pp.  186-225. 
Haeckel  (Ernst).    The  Orders  of  the  Radiolaria.    Translated  by  Miss  N.  Maolagan. 

Nature,  V,  29,  pp.  274-276;  296-299. 

Infuaorians, 

Klebs  (G.  ).    Ueber  die  Verwandtschaft  der  Flagellata  mit  Algen  und  Infusorien.    130 

pp.,  2  pi.    Untersuch.  Botan.  Instit.  TUbingen,  v.  1.     (Abstr.  J.  R.  M.  Soc.  (2),  v. 

4,  pp.  68-69.) 
Maufas  (E.).    Contribution  h  P^tude  morphologiqne  et  anatomique  des  Infusoires 

cili<5s.     (Suite. )    Arch.  Zool.  Experiment.  (2),  v.  1,  pp.  433-664. 
Stokes  (Alfred  C).    Notes  on  some  apparently  undescribed  Inf/isoria  from  putrid 

waters.    Am,  Nat.,  v.  18,  pp.  13^-140. 
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POBIVSRS. 

Sponges. 

HiND£  (George  J. ).    Catalogue  of  the  Fossil  Sponges  in  the  Geological  Departmei^  «/ 

the  British  Museum  (Natural  History),  with  Descriptions  of  New  and  LiWe 

Known  Species.    London,  1884.     (4to,  248  pp.,  38  pi.) 
Lendenfeld  (R.  YON).     Monograph  of  the  Australian  Sponges.    I.  Introduction. 

Proc.  Linn.  Soc.  N.  S.  Wales,  v.  9,  pp.  121-154. 
POLifiJAEFP  (N.).    Report  on  the  Calcarea  dredged  by  F»  M.  S.  Challenger.    Report 

Scient.  Res.  Voyage  Challenger,  Zool. ,  v.  8.     (76  pp. ,  9  pi. ) 
Potts  (Edward).    Fresh-water  sponges  as  improbable  causes  of  the  pollution  of 

river  water.    Proc.  Acad.  Nat.  Sc.  Philad.,  1884,  pp.  28-30;  Ann.  &  Mag.  Nat. 

Hist.  (5),  V.  13,  pp.  486-487. 
Vosmaer  (G.  C.  J.).    Porifera  3-6  Lief.  (Bronn's  Elassen  und  Ordnungen  des  Thier- 

reichs).    Leipzig  u.  Heidelberg :  1884.    (8vo.) 

CQBLBNTERATES. 

General, 

Fbwkes  (J.  Walter),  and  Mark  (E.  L.),  Acalephs.  Polyps.  Selections  from  Em- 
bryological  Memoirs.  III.  Mem.  Mus.  Compar.  Zool.  Harvard  College,  v.  9. 
Cambridge,  1884.    (8vo,  52  pp.,  13  pi.) 

.  Bibliography  to  accompany  selections  from  Embryological  Monographs.  Com- 
piled by  Alexander  Agassiz,  Walter  Faxon,  and  E.  L.  Mark.  III.  Acalephs.  By 
J.  Walter  Fewkes*.     Bull.  Mus.  Compar.  Zool. ,  v.  11,  pp.  209-238. 

Polype. 

Andres  (Aug.)*    LeAttinie.  Monografia.   v.  1,  contenente  bibliografia,  introdusione 

e  specigrafia.    Leipzig :  1884.    (4to,  xi,  459  pp. ,  13  pi.) 
[Fauna  und  Flora  des  Golfes  von  Neapel.    9.  Monographic.] 
Duncan  (P.M.).    A  revision  of  the  families  and  genera  of  the  sclerodermic  Zoan- 

tharia  Ed.   and  H.or  Madreporaria  (M.rugosa  excepted).    Joum.  Linn.  Soc. 

London,  Zool. ,  v.  18,  pp.  1-204. 
KOBY  (F.).    Monographic  des  Polypiers.jurassiquesde  la  Suisse.    3.  partie.    (Bftle, 

1884,  pp.  109-149, 12  pi. )    Abhandl.  Sob weizer.  Palteontol.  Gesellsch. ,  v.  9. 
Ridley  (Stuart  O.).    On  the  classificatory  value  of  growth  and  budding  in  the 

MadreporidsB,  and  on  a  new  genus  [Anacropora]  illustrating  this  point.    Ann. 

&  Mag.  Nat.  Hist.  (5),  v.  13,  pp.  284-291, 1  pi. 

Acalephs, 

Bourne  (Alfred  Gibbs).  On  a  hydriform  phase  of  Limnocodium  Sowerbii. 
Nature,  V.  31,  p.  107. 

HiNDE  (G.  J.).  On  the  structure  and  affinities  of  the  family  of  the  Receptaculitidse, 
including  therein  the  genera  Ischadites  Murch  (=Tetragonis  Eichw.),  Sphffiro- 
spongia  Pengelly,  Acanthochonia  n.  g.,and  Receptaculites  Defr.  Quart.  Joum. 
Geol.  Soc.  London,  v.  40,  pp.  795-849, 2  pi. 

QuELCH  (John  J. ).    The  MilleporidsB.    Nature,  v.  30.  p.  539. 

Wilson  (Edmund  B.).  The  development  of  Renilla.  Phil.  Trans.  Royal  Soc.  Lon- 
don, 1883,  pp.  75J3-816, 16  pL 

ecbinoderms. 

General, 

Carpenter  (P.  Herbert).  Notes  on  Echinoderm  Morphology.  No.  VIL  On  the 
Apical  System  of  the  Ophiurids.  Quart.  Journ.  Micr.  Sc,  n.  s.,  v.  24,  pp.  1-23, 
1  pi.  No.  VIII.  On  some  points  in  the  Anatomy  of  Larval  ComatulfiP.  /Hd., 
pp.  319-327. 
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Crinaids. 

Chapmax  (E.  J.)-    On  the  Classification  of  Crinoids.    Proc.  and  Trans.  Royal  Soc. 

Canada,  Y.  1,  sect,  iv,  pp.  113-116.. 
Marshall  (A.  Milnbs).    On  the  Kervons  System  of  Antedon  rosaceus.     Quart. 

Journ.  Micr.  8c. ,  v.  24,  pp.  507-548, 1  pi. 
Sladen  (  W.  Pebot).    On  the  Homologies  of  the  Primary  Larval  Plates  in  the  Test  ol 

Brachiate  Echinoderms.    Quart.  Jonin.  Micr.  So.,  n.  s. ,  y.  24,  pp.  24-42. 

AgteriMs. 

Dakielsbbn  (D.  C.)  og  JoHAN  KoBBN.  Dcn  Norske  Nordhavs-Expedition  1876-1878 
XI.    Asteroidea.    Christiania,  1884.*  (4to,  119  pp.,  15  pi.,  1  map.) 

Echinaida. 

AOASSiz  (Albxakder).    Reports  on  the  results  of  dredging,  Ac.,  by  the  Blake 

XXIV.    Report  on  the  Echini.    Mem.  Mas.  Comp.  ZooL  Cambridge,  v.  10,  pp. 

i-viii,  9-94. 
Duncan  (P.  M.)  and  W.  P.  Sladbn.    The  fossil  Echinoidea  from  the  Ehirthar  seriea 

of  Nummulitic  Strata  in  Western  Sind.    Palseontologia  Indica,  ser.  xiv,  v.  1 

(146  pp.,  18  pi.). 
LoYi^  (SvBN).    On  Pourtalesia,  a  genns  of  Echinoidea.    (Stockholm,  1883,  1884.) 

K.  Svensk.  Akad.  Handl.,  v.  19  (4to,  95  pp.,  21  pL). 

Holothurians. 

Bell  (T.  Jeffrey).  Stadies  on  the  Holothnroidea.  III.  On  Amphicyclos,  a  new 
genus  of  Dendrochirotons  Holothnrians,  and  its  bearing  on  the  Classification  of 
the  Family.    Proc.  Zool.  Soc.  London,  1884,  pp.  253-258. 

.  Studies  in  the  Holothnroidea.  IV.  On  the  Structural  Characters  of  the  Cot- 
ton-Spinner (Holothuria  nigra),  and  especially  of  its  Cnvierian  Organs.  Proc. 
Zool.  Soc.  London,  1884,  pp.  372-376. 

.  A  rare  British  Holothurian  (Holothnria  nigra).    Nature,  v.  30,  pp.  146-147. 

.  The  Cotton-Spinner  (Holothnria  nigra).    Nature,  v.  30,  p.  335. 


WORMS. 

Oeneral. 

GOBTTB  (Alexander).    AbhandlungenzurEntwicklnngsgeschichtederThiere.    Un- 

tersuchnngen  zur  Entwicklungsgeschichte  der  WUrmer.    Vergleichender  Theil. 

Hamburg  u.  Leipzig:  1884.     (8vo,  214  pp.) 
Leyinsen  (0.  M.  R.).    Systematisk-geographisk  Oversigt  over  de  nordiske  Annulata, 

Gephyrea,  Chsstognathi  og  Balanoglossi.    Yid.  Meddel.  fra  Foren.  E]0benh., 

1883,  pp.  92-350,  2  pi. 
ZscHOKKE  (Fritz).    Recherches  sur  Torganisation  et  la  distribution  zoologiqne  des 

vers  parasites  des  poissons  d'eau  douce.    Arch,  de  Biolog.,  y.  5,  pp.  153-241,  2  pL 

Plaiyhelminth8, 

BiEHRiNGER  (Joaghim).  Boitrage  zur  Anatomic  nnd  Entwicklnngsgesohichte  der 
Trematoden.    Arb.  zool.-zoot.  Instit.  Wflrzburg,  v.  7,  pp.  1-28,  1  pi. 

luiMA  (ISAO).  Untersnchnngen  fiber  den  Ban  nnd  die  Entwicklungsgeschichte  der 
Siisswasser  Dendrocoelen  (Tricladen).  Zeitschrift  f.  wiss.  Zool.,  t.  40,  pp.  359- 
464,  4  pi. 

Lang  (Arnold).  Die  Polycladen.  1.  Halfte.  Leipzig:  1884.  (4to,  pp.  1-240,24  pi.) 
(Fanna  nnd  Flora  des  Qolfea  von  Neapel.    II.  Monographic. ) 
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Schneider  (Ant.).    Nene  Beitrage  zni  Eenntniss  der  Platbelminthen.    Zool.  Beitr. 

(Schneider),  y.  1,  pp.  116-126,  2  pi.    I.  Mascnlatar  der  Stammform.    II.  Eut- 

wicklnng  der  Cestoden  ans  der  Stammform.    III.  Die  einzelligen  Driisen  und  die 

StelloDg  von  Peripatns  im  System. 
SiLLiMAN  (W.  A.).    Beobaohtnngen  liber  die  Siisswasserttirbellarien  Nordamerikas. 

Zeitschrift  f.  wiss.  Zool.,  v.  41,  pp.  48-78,  2  pi. 

Nemaielminihs, 

De  Man  (J.  G.).  Die  £rei  in  der  reinen  Erde  nnd  im  siiseen  Wasaer  lebenden  Nema* 
toden  der  Niederlandischen  Faana.     Leiden:  1884.    (4to,  vi,  206pp.  34  pi.) 

Manbon  (Patrick).  The  Metamorphosis  .of  Filaria  sanguinis  hominis  in  the  Mos- 
quito.   Trans.  Linn.  Soc.  London  (2),  v.  2,  pp.  367-388, 1  pi. 

Van  Beneden  (£douard).  Recherches  snr  la  maturation  de  TcBuf  et  la  fSoonda- 
tion  (Ascaris  megalocephala).    Arch,  de  Biolog.,  v.  4, pp.  265-640, 13  pi. 

Saefftioen  (A.).  Zur  Organisation  der  Echinorhynchen.  Morphol.  Jahrb.,  v.  10, 
pp.  120-171,3  pi. 

ArchanneUdes. 

Fraipont  ( Julien).  Recherches  sur  le  syst^me  nerveuz  central  et  p^riph^rique  des 
Archiann^lides  (Protodrilus  et  Poly^ordins)  et  dn  Saccocirms  papillocercus. 
Arch,  de  Biolog.,  v.  5,  pp.  243-304, 5  pi. 

AnneUdB. 

(Chmtopods.) 

Marenzeixer  (£.  YON).  ZorKenntHissderAdriatiBohenAnneliden.  3.  Beitr.  [Te- 
rebellen  Amphitritea.]  Sitzgsber.  Akad.  Wiss.  Wien,  Math.-nat.  CI.,  v.  89,  1. 
Abth.,  pp.  151-214, 2  pi. 

W  EB8TER  (H.  E. )  and  James  E.  Benedict.  The  Annelida  Chffitopoda  firom  Province- 
town  and  Wellfleet,  Mass.     U.  S.  Fish  Comm.  Report  for  1881,  pp.  699-747, 8  pi. 

{Birvdinea.) 

Bourne  (Alfred  Gibbs).    Contributions  to  the  Anatomy  of  the  Himdinea.    Quart. 

Joum.Mior.Sc.,y.  24,  pp.  419-^06, 11  pi. 
Foethnger  (Alexandre).    Recherches  sur  Porganisation  de  PHistriobdella  homari 

P.  J.  Van  Ben,  rapport^e  aux  Archiann^lides.    Arch,  de  Biolog.,  v.  5,  pp.  435-516. 
Whitman  (C.  O.).    The  External  Morphology  of  the  Leech.    Proc.  Am.  Acad.  Arts 

and  8c. ,  V.  20,  pp.  76-87. 
Beddard  (F.E.).    A  gigantic  Earthworm  [firom  South  Africa].    Nature,  y.  30,  pp. 

570-571. 

Myzostomoides, 

Beard  (J.).  On  the  Life-History  and  Development  of  the  Genus  Myzostoma  F.  S. 
Lenck,    Mittheil.  Zool.  Station  Neapel,  y.  5,  pp.  544-580, 2  pi. 

BotVerB. 

Hudson  (C.  T. ).  An  attempt  to  reclassify  the  Rotifers.  Quart.  Jonrn.  liicr.  So.,  t.  84, 
PP.33&-356. 

BalanogloBsi. 

Bateson  (William).    The  Early  Stages  in  the  Development  of  Balanoglossns  (sp. 

incert. ).    Quart.  Joum.  Micr.  Sc. ,  n.  s. ,  v.  24,  pp.  208-236, 4  pi. 
Spengel  (J.  W.).    Zur  Anatomic  des  BalanoglossuB.    Mittheil.  Zool.  Station  Neapel, 

V.  5,  pp.  494-508,1  pi.  . 
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▲BTHBOPODS. 

Oeneral, 

BxRLBSE  (A.)*  Acariy  Myriapoda  et  Scorpioues  haoosqne  in  Italia  reperta.  Fasc. 
i-xiv.    Padova,  1882-1884.    (8vo.) 

Merostamea. 

Benhah  (W.  B.  S.)*    On  the  Testis  of  Limulos.    Trans.  Linn.  Soc.  London  (2),  ZooL, 

y,  2,  pp.  362-366,  1  pi, 
Lankesteb  (E.  Bay).    On  the  Skeleto-trophic  Tissues  and  Coxal  Glands  of  Limnlns, 

Scorpio,  and  My  gale.    Quart.  Jonrn.  of  Micr.  Sc.,  n.  s.,  y.  24,  pp.  129-162, 7  pL 

CruataoeoiM, 
(Entomo8traoans.) 

Hebrick  (L.  C).    Final  Report  on  the  Crustacea  of  Minnesota,  included  in  the 

orders  Cladocera  and  Copepoda,  together  with  a  synopsis  of  the  described  species 
'  in  North  America,  and  Keys  to  the  more  important  genera.    Minneapolis,  1884. 

(8vo,  192  pp.,  22  pi.) 
Brady  (G.  S.).    Report  on  the  Copepoda  obtained  by  H.  M.  S.  Challenger  during  the 

years  1873-4876.    Reports  Sclentif.  Results  Voyage  Challenger,  Zool.,  y.  8.    (142 

pp.,  55  pi.) 
MOiXBR  (Wn^ELM).    Zur  naheren  Kenntnis  der  Cytheriden.    Arch.f.  Naturgesch., 

50.  Jahrg.,  pp.  1-18,  2  pi. 

{arripeds.) 

HoEK  (P.  P.  C).  Report  on  the  Cirripedia  collected  by  H.  M.  B.  Challenger  during 
the  years  1873-1876.  Anatomical  Part.  Rep.  Scientif.  Res.  Challenger,  Zool., 
y.lO.    (47  pp.,  6  pi.) 

.  Report  on  the  Cirripedia  collected  by  H.  M.  S.  Challenger  during  the  years 

1873-1876.    Rep.  Scientif.  Results  Voyage  Challenger,  Zool.,  y.  8.    (169  pp., 
13  pL) 

(AmpMpoda,) 

Blanc  (Henri).    Die  Amphipoden  der  Kieler  Bucht,  nebst  einer  histologischen  Dar- 

stellung  der  Calceoli.    Halle,  1884.    Noya  Acta  Acad.  Leop.-Car.,  y.  47,  pp.  39- 

96,  5  pi. 
KossMANN  (R.).    Neueres  Uber  Cryptonisciden.    Sitzgsber.  k.  preuss.  Akad.  Wiss. 

Berlin,  1884,  pp.  457-473.    Transl.  by  W.  S.  Dallass.    Ann.  and  Mag.  of  Nat.  Hist. 

(5.),  y.  14,  pp.  1-17. 
ScHiOEDTE  (J.  C.)  and  Fr.  Meinert.    Symbolse  ad  Monographiam  Cymothoarum, 

Crustaceorum  Isopodum  familise.    IV.    Cymothoidse  Trib.    U.    Cymothoinse. 

Naturhist.  Tidsskr.  (3),  y.  14,  pp.  221-352,  7  pi. 

(Decapods.) 
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(7),  Y.  8,  pp.  74-122. 

Paneth  (Joseph.)  Beitrage  zar  Histologic  der  Pteropoden  and  Heteropoden.    Aroh. 
£  mikrosk.  Anat.,  y.  24,  pp.  230-288,  3  pi. 
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PROTOOHORDATES. 

Tunicates, 

Brook£(  (William  E.  )•  Is  Salpa  an  example  of  Alternation  of  Generations  f    Nature, 

V.  30,  pp.  367-370. 
DoLLEY  (Charles  S.).    Some  observations  opposed  to  the  presence  of  a  parenchym- 

atons  or  intra-cellular  digestion  in  8alpa.  Zool.  Anz.,  7.  Jahrg.,  pp.  705-708. 
Goodman  (R.  N.).  Alternation  of  Generations  in  Salpa.  Nature,  v.  30,  p.  463. 
Herdman  (W.  a.).    On  the  Homology  of  the  Neural  Gland  in  the  Tunicata  with  the 

Hypophysis  cerebri.    Proc.  Royal  Soc.  Edinburgh,  188^-83,  pp.  145-161. 
Seeliger  (Oswald).    Die  Entwicklungsgeschichte  der  socialen  Ascidien.    Jena. 

Zeitschrift  f.  Nat.,  v.  18,  pp.  45-120,  8  pi. 
Uljanin  (Basil).    Die  Arten  der  Gattung  Doliolum  im  Golfe  von  Neapel  und  den 

angrenzenden  Meeresabschnitten.    Eine  Monographic.    Herausgegeben  von  der 

Zool.  Station  zu  Neapel.    Leipzig:  1884.     (4to,  viii,  140  pp.,  12  1.,  12  col.  pi.,  10 

zincogr.) 
Van  Beneden  (^douard)  et  Charles  Julik.    La  segmentation  chez  les  Ascidiens  et 

ses  rapports  avec  I'organlBation  de  la  larve.    Arch,  de  Biolog.,  y.  5,  pp.  Ill- 

126,  2  pi. 

vertebrates. 

General, 

Albrecht  (P.).    Snr  la  valenr  morphologique  de  la  Trompe  d'Eustache et  les d^riv^ 

de  I'arc  palatin,  de  Tare  mandibnlaire  et  de  I'arc  hyoidien  des  vert^br^,  suivi 

de  la  preuTe,  que  le  symplectico-hyomandibulaire  est  morphologiquement  ind^- 

pendant  de  Tare  hyoidien.    Avec  13  grav.    Bruxelles:  1884.    (8vo,  41  pp.)    Soc. 

d'Anat.  pathol.  BruxeUes. 
Carlier  (Auguste  Ad.).    Anatomic  philosophiqne.   Les  5  yert^bres  c^phaliques;  la 

3.  paire  de  membres  chez  I'homme  et  les  antres  Yert^r^s.    Parish  1884.    (8vo,  xi, 

363  pp.) 
Cope  (Edward  D.).    Note  on  the  Phylogeny  of  the  Vertebrata.    Am.  Nat.,  v.  18, 

pp.  1255-1257. 
Dohrn  (Anton).      Stndien  znr  Urgeschichte  des  WirbelthierkSrpers.     Mittheil. 

Zool.  Station  Neapel,  v.  5,  pp.  105^195. 
lY.    Die  Entwicklung  nnd  Differenzirung  der  Kiemenbogen  der  Selachier. 

(102  pp.,  7  pi.) 
y.   Zur  Entstehung  und  Differenzirung  der  Yisceralbogen  bei  Petromyzon 

Planeri.    (152  pp.) 
YI.  Die  paarigen  and  nnpaarigen  Flossen  der  Selachier.    (161  pp.) 
LuDWio  (Ferdinand),  Prince  von  Bayem,    Zur  Anatomic  der  Zunge.    Eine  yer- 

gleichende-  anatomische  Studie.     Mit  51  dopp.  nnd  2  einf.  Taf.  in  lith.  Farben- 

druck.    Mtinchen :  lit.-art.  Anst.,  1884.    (4to,  z,  108  pp.) 
Mbrriam  (Charles  Hart).    On  the  Yertebrates  of  the  Adirondack  region  (conclud- 
ing the  Mammalia).    Trans.  Linn.  Soc.  N.  York,  y.  2. 
MuNK  (Hermann).    Ueber  die  centralen  Organe  fUr  das  Sehen  nnd  Horen  bei  den 

Wirbelthieren.     Sitzsber.  k.  preuss.  Akad.  Wiss.  Berlin,  1884;  pp.  549-668. 
Packard  (Alpheus  S.).     ^^pects  of  the  body  in  Yertebrates  and  Arthropodes. 

Am.  Nat.,  v.  18,  pp.  855-861;  Ann.  &  Mag.  Nat.  Hist.  (5),  y.  14,  pp.  245-249. 
Parker  (T.  Jbffery).    A  course  of  instmction  in  Zootomy  (Yertebrata).    With  77 

illastr.    London :  1884.    (8vo,  xxiii,  397  pp.) 
PLESKE  (Th.).    Uebersicht  der  Saugethiere  und  Yogel  der  Kola-Halbinsel.    1.  Th. 

Safigethiere.    St.  Petersburg,  1884.    Beitr.  z.  Kenntnis  d.  Russ.  Reichs  (2),  y. 

7,  212  pp. 
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Retzius  (Gustav).    Das  Gehororgan  der  Wirbelthiere.    Mbrphologiscli-bistologisclie 

Stndien.     II.   Das  Gehororgan  der  Reptilien,  der  Yogel  nnd  der  Sangethiere. 

Stockholm :  Samson  &  Wallin  in  Oomm.,  1884.    (4to,  viii,  368  pp.,  37  pi.,  37  I.) 
Sacchi  (Giuseppe).  .  Noavelles  recherches  snr  la  stracture  de  la  n^vrologie  de  la 

ratine  des  Yert^br^s.    Arcb.  Ital.  Biolog.,  v.  6,  pp.  76-96. 
WiEDERSHEiM  (R.).    Gmndriss  der  vergleicbenden  Anatomie  der  Wirbeltbiere  Mr 

Stndlrende  bearbeitet.    Mit  225  Holzscbn.    Jena:  1884.    (sVo, xii,  272  pp. ) 

Fiahea. 
(General. ) 

Claypolb  (E.  W.).    Preliminary  Note  on  some  Fossil  Fishes  recently  discovered  in 

the  Silnrian  Rocks  of  North  America.    Am.  Nat.,  v.  18,  pp.  1222-1226. 
Day  (Francis).    The  Fishes  of  Great  Britain  and  Ireland.    Parts  6-8.    London : 

1884.    (8vo,v.  2,part4.) 
Fritsch  (G.).     Die  elektrischen  Fische  im  Licbte  der  Descendenzlebre.    Berlin^ 

1884.    (8vo.) 
Klunzinoer  (C.  B.).    Die  Fische  des  Rothen  Meeres.    Eine  kritiscbe  Revision  mit 

Bestimmungstabellen.    1.  Tbeil.  Acantbopteri  veri  Owen.    Mit  Unterstiitznng  der 

Kon.  Preuss.  Akad.  d.  Wiss.  berausgegeben.    Stuttgart :  1884.     (4to,  ix,  133  pp., 

13  pi.) 
Pennell  (H.  Cholmondely).     A  popnlar  history  of  British  Freshwater  Fisb, 

adapted  to  the  nse  of  schools  and  colleges.    Illnstr.  by  150  wood  engr.    London : 

1884.     (8vo,424pp.    3».  6d.) 
SuNDMAN  (G(^sta).    Finlands  Fiskar,  m&Lade  after  natures.    The  Fishes  of  Finland 

drawn  and  coloured  from  life,  with  text  (Swedish  &,  English)  by  O.  M.  Renter. 

I-n.    Helsingfors:  1883-1884.    (Fol.) 
United  States  Commission  of  Fish  and  Fisheries.    P.  IX.    Report  of  the  Commissioner 

for  1884.    A.  Inquiry  into  the  decrease  of  Food-Fishes.    B.  The  Propagation  of 

Food-Fishes  in  the  Waters  of  the  United  States.    Washington,  1884.    (8vo,  Ixxi, 

1146  pp.) 

Myzonta. 

Ahlborn  (F.).    Ueber  den  Ursprung  und  Austritt  der  Himnerven  von  Petromyzon. 

Zeitschrift  f.  wiss.  Zool.,  v.  40,  pp.  286-308, 1  pl. 
Parker  (W.  K.).    On  the  skeleton  of  the  Marsipobranch  Fishes.    Part  I.    The  My- 

xinoids  (Myxine  and  Bdellostoma).    Part  II.  Petromyzon.    Phil.  Trans.  Roy.  Soc, 

1883,  pp.  373-457,  pl.  8-26. 
Weldon  (W.  F.  R.).    On  the  Head  Kidney  of  Bdellostoma,  with  a  Suggestion  as  to 

the  origin  of  the  Suprarenal  Bodies.    <Quart.  Joum.  Micr.  So.,n.  s.,  v.  24,  pp. 

171-182,1  pl. 

Selachians, 

Cope  (E.  D.).    On  the  Structure  of  the  Skull  in  the  Elasmobranch  genus  Didymodus. 

Proc.  Amer.  Phil.  Soc,  v.  21, pp.  572-690, 1  pl. 
Garman    (Samuel).     An    extraordinary    Shark    [Chlamydoselachus   anguineus]. 

Bull.  Essex  Inst.,  v.  16,  9  p. 
Rosenberg  (Emil).    Untersuchungen  tlber  die  Occipitalregion  des  Cranium  und  den 

proximalen  Theil  der  Wirbelsaule  einiger  Selachier.    Eine  Festschrift.    [F.  H. 

Bidder's  Doctoijubilaum. ]    Dorpat  (Karow),  1884.    C4to,  26  pp.,  2  pL) 

Teleo8tome8. 

(General,) 

Agassiz  (Aubxander)  and  C.  O.  Whitmak.    On  the  development  of  some  pelagic 

fish  eggs.    Proc.  Amer.  Acad.  Arts  and  So.,  v.  20,  pp.  23-75,  1  pl. 
Gill  (Theodore).    Three  new  families  of  fishes,  added  to  the  deep-sea  Fauna  in  a 


year.    Am.  Nat. ,  v.  18,  p.  433. 
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G(>LDi  (EMUi  AucrUST).    Kopfisktflett  nnd  SohultergtLrtel  von  Lorioaria  oataphroctae 

Balistes  capriscns  und  Acipenser  rnthenns.       Vergleichend  anatomische  und 

entwicklungsgescliiclitliche  Stadien  znr  Deckknoohenfirage.     Jena.  ZeitBclnift 

f.  Naturwiss.,  v.  17,  pp.  401-451,3  pi. 
6RA88I  (B. ).    D^veloppement  de  la  colonne  vert^rale  chez  les  Poissons  ossenx.  (Fin. ) 

Arch.  Ital.  de  Biol.,  v.  :^,  pp.  251-268. 
KLEIN  (Adolph  yon).     Beitrage  znr  Bildnng  des  Schadels  der  Knoclienfisclie. 

Jahresbefte  d.  Ver.  f.  vaterl.    Natnrk.  WtLrttemberg,  40.  Jahrg.^pp.  129-257. 
Babl-BOckeiabd  (H.).    Das  Gehirn  der  Knochenfische.    Biolog.  Centralbl.,  v.  4, 

pp.    499-510;   and    pp.    528-541.     Deutsche   medic.  Wochenschrift,   1884,   No. 

33,  25  pp. 
Byder  (John  A.).     A  contribution  to  the  embryography  of  osseous  fishes,  with 

special  reference  to  the  development  of  the  Cod  (Gadus  nxorrhua).    Washington, 

1884.    (8vo,  149  pp.,  12  pi.)    Ann.  Bep.  Commiss.  of  Fish,  for  1882. 
Sagemehl  (M.).     Beitrage  zur  vergleichenden  Anatomic  der  Fische.    II.  Einige 

Bemerkungen  liber  die  Gehimhaute  der  Knochenfische.    Morphol.  Jahrb.,Y.  9, 

pp.  457-474. 
.    Beitrage  zur  yergleichenden  Anatomic  der  Fische.    III.  Das  Cranium  der 

Characiniden  nebst  allgemeinen  Bemerkungen  iiber  die  mit  einem  Weber'schen 

Apparat  versehenen  Phypostomenfamilien.    Morphol.   Jahrb.,  v.  10,  pp.  1-119, 

2  pi. 
S^E  DE  Li^oux  (Paul  de).    Becherches  sur  la  ligne  lat^rale  des  Poissons  osseux. 

Paris,  1884.    (8vo,  115  pp.,  4  pi.) 
Weber   (Max).    Ueber   Hermaphroditismus  bei  Fischen.    Nederl.  Tijdschr.  v.  d. 

Dierk.,  5.  Jahrg.,  pp.  21-43,  I  double  pi. 
Westwood  (T.)  and  T.  Satchell.    Bibliotheca  Piscatoria.    A  catalogue  of  books  on 

angling,  the  fisheries,  and  fish  culture,  with  biographical  notes  and  an  appendix 

of  citations  touching  on  angling  and  fishing,  from  old  English  authors.    London: 

1884.     (4to.) 

(Nematognaths.) 

Wright  (R.  Ramsay),  and  others.  Contributions  to  the  Anatomy  of  Amiurus.  By 
R.  Ramsay  Wright,  J.  P.  McMurrich,  A:  B.  Macallum,  T.  McKenzie.  Toronto, 
1884.    (8vo,  8  pi.)    Proc.  Canad.  Inst.,  Toronto,  n.  s.,  v.  2,  pp.  251-457,  8  pi. 

Wright  (R.  Ramsay).  The  relationship  between  the  air-bladder  and  auditory  or- 
gan in  Amiurus.    Zool.  Anz.,  7.  Jahrgr,  pp.  248-252. 

(Malacopterygians. ) 

Emery  (Carlo).  Intomo  alle  macchie  splendent!  della  pelle  nei  pesci  de  genere 
Scopelus.    Mittheil.  Zool.  Station  Neapel,  v.  5,  pp.  471-482,  1  pi. 

.    Les  taches  brillantes  de  la  peau  chez  les  poissons  du  genre  Scopelus.    Arch, 

ItaL  Biol.,  V.  5,  pp.  216-325,  3  fig. 

(Iniomes,) 

Gill  (Theodore),  Note  on  the  Stemoptychidee.  Proc.  U.  S.  Nat.  Mns.,  y.  7,  pp. 
349-351. 

(Aoanthopterygians, ) 

HoLBfWOOD  (Frederick).  On  the  employment  of  the  Remora  by  natiYe  fishermen  on 
the  east  coast  of  Africa.    Proc.  Zool.  Soc.  London,  1884,  pp.  411-413. 

liENDENFELD  (R.  YON).  On  Lcpidopus  caudatus  Giinth.  (Frost-Fish).  New  Zea- 
land Journ.  Sc,  v.  2,  pp.  108-109.     (In  German.)    Zool.  Anz.,  1883,  pp.  559-560. 

Parker  (T.  Jeffery).  On  a  specimen  of  the  Great  Ribbon  Fish  (Regalecus*argen* 
tens  n.  sp.),  lately  obtained  at  Moeraki,  Otago.  Trans.  New  Zealand  Inst.,  y. 
)6,  pp.  284-296,  2  pi. 

Sagemehl  (M.).  Ueber  die  Pharyngealtaschen  der  Scarinen  und  das  Wiederkauen 
dieser  Fische.    Morphol.  Jahrb.,  t.  10,  pp.  193-203. 
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(PUciognaths.) 

Trois  (Enbico  F.)-    Bicerche  solla  struttnra  della  Banzania  truncata.    P.  I.    Atti 
B.  iBtit.  Yenet.  So.  Lett.  (6),  v.  2,  38  pp.    P.  II.  Con  1  tav.  ibid.,  pp.  39-M. 

Amphibians, 

Calmbls  (G.).    Sar  le  yenin  des  Batraciens.    Compt.rend.  Aoad.  Sc.  Paris,  y.  98, 

pp.  536-539. 
CoPB  (£.  D.).    The  Batrachia  of  the  Permian  Period  of  North  America.    Am.  Nat., 

y,  18,  pp.  26-39,  4  pi. 
EWART  (J.  C).    The  Disseotiou  of  the  Frog.    Edinhurgh:   London:   1884.    (8yo. 

1«.  6d.) 
Gautibr  (A.)  et  Etard.    ObservatioDS  relatives  h  nne  Kot-e  de  Mr.  Calmels  snr  le 

yenin  des  Batraciens.    Compt.  rend.  Acad.  Sc.  Paris,  y.  98,  p.  631. 
HixcKLET  (Mary  H.).    Notes  on  the  Peeping  Frog  (Hyla  Pickeringii  Le  Conte). 

Mem.  Best.  Soc.  Nat.  Hist.,  y.  3,  pp.  311-318,  Ipl. 
OsBORN  (Henry  F.).    Preliminary  obseryations  npon  the  brain  of  Menopoma.   Proo. 

Acad.  Nat.  Sc.  Phila.,  1884,  pp.  262-274, 1  pi. 
Paulicki.    Uel)er  die  Hant  des  Axoloths.    Arch.  f.  mikrosk.  Anat.,  y.  24,  pp.  120- 

173,  2  pi. 

BepUles. 

(Genial.) 

Garican  (Samuel).    The  Beptiles  of  Bermuda.    Washington,  1884.    (8yo.)    Fmn 

Bull.  U.  S.  Nat.  Mns.,  pp.  285-303. 
.  The  North  American  Beptiles  and  Batrachians.    A  list  of  the  species  oocnrring 

north  of  the  Isthmus  of  Tehuantepec,  with  references.    Salem,  1884.    (8yo,  46 

pp.)    Bull.  Essex  Inst.,  v.  16. 
Hoffmann  (C.  E.).    BeptUia  (Bronn's  Elassen  und  Ordnungen).    41.  Lief.    Leipzig 

und  Heidelberg :  C.  F.  Winter'sche  Verlagshandl.,  1884.    (8yo.) 
Owen  (Sir  Bicharb).     History  of  British  Fossil  Beptiles.    London:  1884,  4  yola. 

£12  12«. 

(DinosmmianB,) 

Dames  (W.).    Metatarsen  eines  Compsognathus-ahnlichen  Beptiles  yon  Solenho^Bii. 

Sitzgsber.  Ges.Nat.Fr.  Berlin,  1884,  pp.  179-180. 
DoLLO  (L.).    Cinqui^me  Note  sur  les  Dinosauriens  de  Bemissart.    BulL  Mus.  B, 

Hist.  Nat.  Belg.,  y.  3,  pp.  129-150, 2  pi. 
Marsh  (O.  C).    Principal  Characters  of  American  Jurassic  Dinosaurs.    P.  YII.    On 

the  Diplodocidee,  a  new  family  of  the  Sauropoda.    Am.   Joam.   So.  (3),  y.  27, 

pp.  162-168, 2  pi.    P.  Vm.    The  order  Theropoda.    Ibid,,  pp.  329-340,  7  pi. 
.   United  Metatarsal  Bones  of  Ceratosaurus.    Am.  Joum.  So.  (3),  y.  28,  pp. 

161-162. 

(Maeel^gnaihs,) 

Marsh  (O.  C.  ).   A  new  order  of  extinct  Jurassic  Beptiles  (Maoelognatha).    Am.  Joam. 
Sc.(3),y.27,p.341. 

(Pierodtuiyles.) 

Marsh  (O.C).    The  Principal  Characters  of  American  Cretaceous  Pterodaotyles. 
P.  I.    The  skuH  of  Pteranodon.    Am.  Journ.  Sc.  (3),  y.  27,  pp.  423-426, 1  pi. 

(Cr^oodiUans,) 

DoLLO  (L.).    Premiere  Note  sur  les  Crocodiliensde  Bemissart.    Bull.  Mus.  B.  d'Hiot 
Nat.  Belg.,  y.  2,  pp.  309-340, 1  pL 
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(BhynoheoephaUana.) 

Batbr  (Franz).  Ueber  die  Extiemitaten  einer  jiuiger.  Hatteria.^  Sitzgsber.  Akad. 
Wiss.  Wien,  v.  90, 1.  Abth.,  pp.  237-244, 1  pi. 

(Saurians.) 

Bedriaga  (J.  yon).    AmpbisbaDna  oinerea  Vand.  and  A.  Stranohi  v.  Bedr.    Eister 

Beitrag  zur  Kenntniss  der  Doppelscbleicben.    Arcb.  f.  Natnrgescb.,  50.    Jabrg., 

pp.  23-77, 1  pi. 
B^RANEGK  (E.).    Kecberobes  sur  le  d^veloppement  des  nerfs  orftniens  obez  lesL^ 

zards.    Becueil  Zool.  Suisse,  v.  1,  pp.  519-603,  4  pi. 
BouLENOEB  (G.  A.).    Synopsis  of  tbe  Families  of  existing  Laoertilia.    Ann.  & 

Mag.  Nat.  Hist.  (5),  v.  14,  pp.  117-122. 

Ohelonians. 

Charbonkel-Sallb  (L.).  Beobercbes  anatomiqnes  et  pbysiologiqnes  snr  le  m6ca- 
nisme  de  la  respiration  cbez  les  Cb^oniens.  Ann.  So.  Kat.  (6),  Zool.,  t.  15«  20 
pp.,  1  pi. 

DoLLO  (L.).  Premiere  Note  snr  les  Cb^oniens  de  Bemissart.  BnlL  Mob.  R.  d'Hlst. 
Nat.  Belg.,  t.  3,  pp.  63-84. 

Birds. 

Baird  (S.  F.),  T.  M.  Bqbwer,  and  B.  Bidgwat.  Tbe  Water  Birds  of  Nortb  America. 

Issued  in  continuation  of  tbe  publications  of  tbe  Geological  Survey  of  California. 

J.  D.  Wbitney.    Boston:  1884.     (2  vols.,  4to.    I.  ix,537  pp. ;  II.  vi,  552  pp.,  witb 

plain  and  col.  pi.) 
BoGDANOW(M.).    Conspectus  Avium  Imperii  Bossici.    Petropoli,  1884.    (foL,  122pp.) 
Cory  (Charles  B.).    Tbe  Birds  of  Haiti  and  San  Domingo.    P.  I.    Boston:  1884. 

(4to,  5  pp.,  6  pi.) 
CouES  (Elliott).    Key  to  Nortb  American  Birds.    Containing  a  concise  account  of 

every  species  of  living  and  fossil  bird  at  present  known  on  tbe  continent  nortb  of 

tbe  boundary  line  between  Mexico  and  tbe  United  States,  including  Greenland. 

Boston :  1884.    (8vo,  900  pp., 562  fig.) 
CouES  (Elliott)  and  D.  Webster  Prentiss.    Avifauna  Columbiana.    Being  a  list 

of  birds  ascertained  to  inbabit  tbe  District  of  Columbia,  witb  tbe  times  of  arri- 
val and  departure  of  sucb  as  are  non-residents,  and  brief  notices  of  babits,  &c. 

2  ed.    Wasbington,  1884.    (8vo,  133  pp.,  witb  100  woodcuts  and  4  maps.) 

[BuU.  U.  S.  Nation.  Mus.,  BuUetin  No.  26.] 
Langvillb  (J.  H.).    Our  Birds  in  tbeir  Haunts.    A  popular  treatise  on  tbeji>irds  in 

Eastern  Nortb  America.    Witb  comprebensive  index.    Illustrated.    Boston,  1884. 

(8vo.) 
Layard  (E.  L.  ).    Tbe  Birds  of  Soutb  Africa.    A  new  edition,  tborougbly  revised  and 

augmented  by  R  B.  Sbarpe.-  London :  1884.    (8vo,  855  pp.,  12  col.  pi.) 
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ANTHROPOLOGY. 


By  Otis  T.  Mason. 


INTRODUCTION. 

The  sammary  of  progress  in  Anthropology  for  1884  will  contain  the 
titles  of  many  iliastrious  works  in  every  department  of  the  science. 

The  programme  of  anthropology  has  been  admirably  sketched  by 
Professor  Flower  in  his  anniversary  address  before  the  Anthropological 
Institate  of  Great  Britain  and  Ireland. 

*<  One  of  the  great  diflficulties  with  regard  to  making  anthropology  a 
special  subject  of  stady  and  devoting  a  special  organization  to  its  pro- 
motion, is  the  multifarious  nature  of  the  branches  of  knowledge  com- 
prehended under  the  title.  Anthropology,  as  now  understood,  treats 
of  mankind  as  a  whole.  It  investigates  his  origin  and  his  relations  to 
the  rest  of  the  universe.  It  involves  the  aid  of  the  science  of  zoology, 
comparative  anatomy,  and  physiology ;  and  the  wider  the  range  of 
knowledge  met  with  in  other  regions  of  natural  structure,  and  the  more 
abundant  the  terms  of  comparison  known,  the  less  risk  there  will  be  of 
error  in  attempting  to  estimate  the  distinctions  and  resemblances  be- 
tween man  and  his  nearest  allies,  and  fixing  his  place  in  the  zoological 
scale.  Here  we  are  drawn  into  contact  with  an  immense  domain  of 
knowledge,  including  a  study  of  all  the  laws  which  modify  the  condi- 
tions under  which  organic  bodies  are  manifested.  Furthermore,  it  is 
not  only  with  man's  bodily  structure  and  its  relation  to  that  of  the  lower 
animals  that  we  have  to  deal:  the  moral  and  intellectual  side  of  his 
nature  finds  its  rudiments  in  them  also,  and  the  difficult  study  of  com- 
parative psychology  is  an  important  factor  in  any  complete  system  of 
anthropology. 

"  The  study  of  '  prehistoric  archaeology,'  as  it  is  commonly  called,  in- 
vestigates the  origin  of  all  human  calture,  endeavoring  to  trace  to  their 
common  beginning  the  streams  of  all  our  arts,  customs,  and  history, 
knowledge  of  the  origin  and  development  of  particular  existing  cus- 
toms, throws  immense  light  upon  their  real  nature  and  importance,  and, 
conversely,  it  is  often  only  from  a  profound  acquaintance  with  the 
present,  or  comparatively  modern,  manifestations  of  culture  that  we 
are  able  to  interpret  the  slight  indications  afforded  us  by  the  scanty 
remains  of  primitive  civilization.  Even  the  more  limited  subject  of 
ethnology  must  be  approached  from  many  sides,  and  requires  for  its 


Digitized  by 


Google 


678  SCIENTIFIC   RECORD   FOR   1884. 

cultivation  knowledge  derived  Irom  sciences  so  diverse,  and  requiring 
such  different  mental  attributes  and  systems  of  training  as  scarcely 
ever  to  be  found  combined  in  one  individual.  The  differential  charac- 
ters of  the  groups  or  races  of  mankind,  are : 

*^  1.  Structural  or  anatomical  characters. 

<^  2.  The  mental  and  moral  characters  by  which  races  are  distinguished » 

"3.  Language. 

<^4.  Social  customs,  including  habitations,  dress,  arms,  food,  cere- 
^monies,  beliefs,  laws. 

^^The  subject  of  ethnography,  or  the  discrimination  and  description  of 
race  characteristics,  is  perhaps  the  most  practically  important  of  the 
various  branches  of  anthropology." 

The  following  works  of  general  import  were  issued  in  this  country 
during  the  past  year : 

"  The  Second  Annual  Beport  of  the  Bureau  of  Ethnology  to  the 
Secretary  of  the  Smithsonian  Institution,  1880-'81,  by  J.-W.  Powell, 
Director,"  this  year  issued  from  the  (lovemment  press,  bearing  the  date 
of  1883.  The  volume  is  uniform  in  appearance  with  the  first,  and  con- 
tains xxxvii-477  pages,  77  plates,  714  figures,  and  2  maps.  The  follow- 
ing is  the  table  of  contents:  Beport  of  the  Director,  pp.'xv-xxxvii; 
Zuni  Fetiches,  by  F.  A.  Oushing,  pp.  9-46;  Myths  of  the  Iroquois,  by 
Erminnie  A.  Smith,  pp.  47-116;  Animal  Carvings  from  the  Mounds  of 
the  Mississippi  Valley,  by  H.  W.  Henshaw,  pp.  117-166 ;  Navajo  Sil- 
versmiths, by  Dr.  Washington  Matthews,  pp.  179-306;  Art  in  Shell 
of  the  Ancient  Americans,  by  W.  H.  Holmes,  pp.  185-305.  Catalogue 
of  Collections,  &c.,  by  James  Stevenson,  pp.  307-422 ;  Catalogue  of 
Collections,  by  James  Stevenson,  pp.  425-466. 

The  Director's  report  reviews  the  work  of  the  Bureau,  with  comments 
upon  the  papers  published  in  the  volume. 

Mr.  Cusbing  discusses  the  subject  of  fetiches  in  general,  but  devotes 
the  most  of  his  paper  to  a  very  interesting  explanation  of  the  hunter 
gods  of  the  north,  south,  east,  west,  above,  below. 

Mrs.  Smith's  chapter  is  a  collection  of  Iroquois  myths,  taken  partly 
from  literature,  but  mostly  from  the  lips  of  the  Indians  by  the  writer. 

Mr.  Henshaw  reviews  the  works  of  Squier  and  Davis,  as  a  naturalist, 
to  show  that  the  suggestions  of  the  mound  pipes  and  other  carvings 
existed  in  the  Mississippi  Yalley,  and  none  of  the  animals  represented 
are  tropical. 

Dr.  Matthews,  while  serving  on  the  frontier,  employed  a  Navajo  silver- 
smith to  make  some  jewelry,  watching  him,  and  reporting  every  step 
in  the  process. 

Mr.  Holmes's  paper  relates  especially  to  the  use  of  shells  by  the 
ancient  mound-builders,  the  most  interesting  chapter  being  devoted  to 
carved  gorgets  resembling  in  ornamentation  Aztec  specimens. 

Colonel  Stevenson  gives  an  account  of  a  year's  collecting,  his  cata- 
logue  being  illustrated  with  numerous  cuts. 
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The  American  Antiquarian  continues  to  be  the  only  periodical  in 
America  devoted  entirely  to  a  department  of  anthropology. 

The  Sixteenth  and  Seventeenth  Annual  Eeports  of  the  Trustees  of  the 
Peabody  Museum,  forming  JSTos.  3  and  4  of  Vol.  Ill,  contain  the  fol- 
lowing anthropological  papers : 
Sixteenth  report  of  the  curator. 

List  of  additions  to  the  museum  and  library. 

Social  and  political  position  of  women  among  the  Huron-Iroquois 
tribes,  by  Lucien  Carr,  assistant  curator. 

Human  remains  from  caves  in  Ooahuila,  Mexico,  by  0.  A.  Studley. 

The  White  Buffalo  Festival  of  the  Uncpapas,  by  Alice  C.  Fletcher. 

The  Elk  Mystery  of  the  Ogallala,  by  Alice  C.  Fletcher. 

Ceremony  of  the  Four  Winds,  by  the  Sanlee  Sioux,  by  Alice  0. 
Fletcher. 

The  Shadow  or  Ghost  Lodge,  an  Ogallala  ceremony,  by  Alice  0. 
Fletcher. 

The  Pipe  Dance  of  the  Omahas,  by  Alice  C.  Fletcher. 
Seventeenth  report  of  the  curator,  with  lists  of  additions. 

Report  on  Meteoric  Iron  from  Mounds,  by  R.  P.  Kennicott,  Ph.  D. 

The  curator's  report  gives  a  flattering  account  of  the  work  of  the  mu- 
seum in  1884.  In  addition  to  the  usual  appropriation  the  sum  of  $3,350 
was  subscribed  for  archaeological  research  in  America. 

Professor  Putnam  gives  a  r68um6  of  successful  explorations  in  the 
shell-heaps  of  Maine  and  in  the  mounds  of  Tennessee  and  Ohio.  The 
explorations  at  Madison ville,  Ohio,  especially,  were  of  the  most  thorough 
character,  and  the  results  were  in  many  respects  new  to  American 
archaeology. 

Mr.  Carr  takes  the  ground  that  woman  among  the  Huron-Iroquois 
Indians  was  not  the  drudge  she  is  commonly  represented  to  be,  but 
had  only  her  fair  share  of  labor,  and  great  influence  in  the  councils  of 
the  tribe. 

Miss  Studley  gives  an  account  of  the  osteological  collections  from  four 
caves  in  the  limestone  formation  in  the  State  of  Ooahuila,  Mexico,  col- 
lected in  1880  by  Dr.  Edward  Palmer. 

Miss  Fletcher  describes  the  festival  given  to  the  man  who  among  the 
Uncpapas  has  the  good  fortune  to  kill  a  white  buffalo ;  the  Santee  cere- 
mony of  seeking  the  black  stone  or  the  raven;  symbols  of  the  four 
winds ;  and  the  Ogallala-Sioux  custom  of  keeping  a  ghost  lodge  for 
deceased  kinsfolk. 

By  far  the  most  important  things  found  by  Professor  Putnam,  in  the 
altar  of  the  Turner  mound,  were  several  pieces  of  meteoric  iron  and 
ornaments  made  of  this  metal.  Dr.  Kennicott  gives  an  analysis  of  this 
iron  at  the  close  of  the  report. 

M.  D^sir6  Oharnay  published  in  a  quarto  volume  the  results  of  his 
explorations  under  the  patronage  of  Pierre  Lorillard. 
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The  international  geographical  exposition  at  Tooloase  included  an 
anthropological  section,  with  the  following  sabdivisions : 

(1)  Anthropology, — Crania,  skeletons,  anatomical  preparations,  fig- 
ures, and  busts. 

(2)  Demography. — Statistics,  graphic  methods,  charts,  &c. 

(3)  Pr6Ai«foru».— Human  remains,  quaternary  fauna  and  flora,  arms, 
utensilsj  &c.,  charts,  books,  reproductions,  views,  &c 

(4)  Ethnology  and  ethnography. — ^Lay  figures,  illustrations  of  the  ori- 
gin, crosses,  character,  cults,  manners,  and  industries  of  peoples. 

(5)  Idnguistice. — ^Geographical  distribution  and  filiation  of  languages, 
patois,  books,  globes,  charts,  tables. 

(6)  Societies. — Publications,  apparatus  of  demonstration,  programmes 
of  courses,  instructions,  plans  of  museums  and  laboratories. 

The  Academy  of  Natural  Sciences  in  Philadelphia  has  created  a  chair 
of  ethnology  and  archaeology,  and  appointed  Dr.  Daniel  G.  Brinton 
professor. 

Two  works  continue  to  be  issued  from  the  Surgeon-General's  Office  in 
Washington  of  which  the  value  is  incalculable  to  anthropologists — ^the 
Index-Gatalogue  and  the  Index-Medicus.  The  former  is  a  classified  list 
of  the  literature  in  the  great  library  of  the  Surgeon-General,  and  the 
latter  is  a  monthly  classified  bibliography  of  the  medical  literature  of 
the  world. 

Three  volumes  in  the  series  of  H.  H.  Bancroft  appeared:  the  first  of 
the  history  of  California  forms  volume  xvin  of  the  series ;  the  first  and 
second  of  the  history  of  the  Northwest  Coast  fbrm  volumes  xxyn  and 
xxvin  of  the  series. 

The  Dictionnaire  des  Sciences  Anthropologiques  completed  its  first 
volume,  and  two  numbers  of  the  second  volume  appeared  during  the 
year. 

"In  Eussia,'' says  L'Homme,  "there  are  eight  universities:  Peters- 
bourg,  Moscow,  Kief,  Kharkof,  Kazan,  Odessa,  Dorpat,  and  Yarsovie. 
The  professors  number  385.  Among  the  chairs  lately  created  in  each 
university  there  is  to  be  a  professor  of  geography  and  ethnography.'' 

Among  the  English  visitors  at  the  British  Association  in  Montreal 
was  Prof.  E.  B.  Tylor,  who  took  occasion  to  visit  Washington  and  the 
Pueblos.  Three  addresses  were  delivered  by  Mr.  Tylor,  all  of  them 
worthy  of  thoughtful  attention,  upon  sociological  topics  in  aboriginal 
and  civilized  America. 

THE  OBiaiN  OF  MAN. 

No  progress  seems  to  have  been  made  during  1884  towards  settling 
the  question  of  the  place,  time,  or  conditions  of  man's  origin.  The 
conference  of  the  anthropological  section  of  the  Association  Frangais 
at  Blois  reveals  a  multiplicity  of  opinions,  not  only  respecting  the  dis- 
coveries of  Abbe  Bourgeois,  but  M.  Mortillet  has  wrested  the  case 
altogether  from  human  hands  and  given  it  to  Anthropopitheeus.    This 
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will  not  do  5  the  word  was  pre-empted  by  Blainville  for  a  genua  of 
Simiinae,  and  we  should  rather  say  Pitheoanthropos.  But  what  ignis 
fatuus  are  we  pursuing  that  becomes  man  or  ape,  according  as  geolo- 
gists say  man  shall  or  shall  not  appear  in  the  Miocene  f  If  the  flints  of 
Thenay  are  artificially  wrought,  that  is  man's  work,  whether  it  was 
done  in  Eocene  or  post-Pliocene.  Even  then  we  are  far  from  the  first 
man,  who  did  not  imbibe  knowledge  of  flint  dressing  with  his  mother's 
milk. 

AROH^OLOaT. 

A  permanent  contribution  to  archaeological  and  proto-historic  litera- 
ture is  the  work  of  Dr.  Charles  Ban,  on  prehistoric  fishing,  forming  part 
of  Vol.  XXV  of  the  Smithsonian  Contributions  to  Knowledge.  The  au- 
thor divides  his  treatise  into  two  parts,  the  first  relating  to  Europe,  the 
second  to  America.  An  appendix  gives  extracts  from  the  early  writers, 
Egede,  Crantz,  Lloyd,  de  Laet,  de  Champlain,  Sagard  Theodat,  Le 
Jeune,  Charlevoix,  Henry,  Hearne,  Mackenzie,  Williams^  Johnson,  Ogil- 
by,  Josselyn,  Vander  Donck,  Kalm,  Morgan,  Loskiel,  DeBry,  John 
Smith,  Beverly,  Lawson,  Brickell,  Adair,  Du  Pratz,  Wyeth,  Catlin, 
Powers,  Stone,  Dunn,  Swan,  Meares,  Captain  Cook,  and  Captain  King. 

In  the  discussion  of  European  fishing,  a  chronological  order  is  fol- 
lowed. Of  the  Palaeolithic  Age,  the  drift  period  furnishes  no  relics  of 
fishing  implements, the  cave  period  contributes  fishhooks,  harpoon- 
heads,  and  fish  remains.  The  Neolithic  and  the  Bi'onze  Ages,  in  all 
their  periods,  are  rich  in  the  evidences  of  great  activity  in  this  industry. 
The  second  part  of  the  volume,  relating  to  North  America,  is  divided 
into  chapters  by  subjects :  Fishing  implements,  boats,  and  appurte- 
nances 5  prehistoric  structures  connected  with  fishing ;  representations 
of  aquatic  animals  on  pipes,  &c. ;  and  artificial  shell  deposits. 

In  the  month  of  November,  1883,  some  workmen  brought  to  Dr.  Anton 
Fritsch,  from  the  clay  behind  the  brewery  at  Podbaba,  near  Prague, 
the  remains  of  a  human  skull.  It  was  taken  from  undisturbed  brick 
clay  (loess)  two  meters  thick,  lying  under  one  meter  of  dense  loam,  and 
at  the  same  level  at  which,  about  a  week  previously,  a  tusk  of  the  mam- 
moth had  been  obtained.  The  skull  consists  of  the  frontal  bone,  the 
whole  left  parietal,  a  fragment  of  the  right  as  well  as  a  part  of  the  left 
temporal  bone,  with  the  petrous.  The  comparison  of  this  skull  with  a 
modem  normal  one  reveals  a  low  arch,  a  forehead  slope  of  5^^  strongly 
developed  eyebrows,  as  in  the  Neanderthal  skull.  In  the  layer  above 
that  containing  this  skull  are  found  skeletons  and  artefacts  of  the 
Bronze  Age,  while  in  the  loess  occur  remains  of  the  mammoth.  Rhinoc- 
eros tichorhiniMj  reindeer,  and  horse.  Professor  Schaaffhausen  is  of  the 
opinion  that  there  is  not  enough  of  the  skull  remaining  to  justify  definite 
conclusions. 

The  horse  has  been  so  long  associated  with  man  that  its  history  is 
considered  to  be  necessary  to  a  study  of  human  environment.  The 
horses,  which  constitute  the  genus  Equus  of  Linnseus,  and  are  the  sole 
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representatives  of  the  family  UquidcBy  fall  into  two  subgenera,  Uquvs 
and  Asinus.  Of  the  subgenus  Asinus  the  best-known  species  are  (1)  tbe 
wild  ass  of  Upper  Nubia  (Uquus  icemopus),  probably  the  origin  of  the 
domestic  ass;  (2)  the  wild  ass  of  Persia  and  Kutch  (E.  onager)]  (3)  the 
hemippe^  or  wild  ass  of  the  Syrian  desert  (E.  hemippus)\  (4)  the  kiang, 
or  wild  ass  of  Thibet  (JEJ.  hemionus)}  (5)  the  quagga  {K  quaggd)  of 
South  Afdca;  (6)  the^  Burchells  zebra  (E.  burchelU)  of  Southern  and 
Eastern  Africa;  (7)  the  zebra  (JB.  zebra)  of  Southern  Africa.  No  recent 
species  of  horse  referable  to  the  subgenus  JE7gt*iw  was  known  until 
Prjevalskey  on  his  third  great  journey  to  Central  Asia  brought  back  to 
St.  Petersburg  an  example  of  a  new  species  of  wild  horse.  This  ani- 
mal was  described  in  1881  in  a  Eussian  journal  by  J.  S.  Poliatow  and 
named  EqutM  prjevalskii.  There  are  some  asinine  characteristics  about 
the  animal,  but  the  preponderance  of  characters  is  towards  the  horse. 
(Nature^  August  21.) 

Miss  Frances  E.  Babbitt  has  succeeded  in  shifting  the  interest  with 
regard  to  glacial  man  from  New  Jersey  to  Minnesota.  The  investigation 
was  conducted  with  the  greatest  care,  and  the  result  now  depends  upon 
two  considerations;  the  geological  age  of  the  bed,  and  the  human  work- 
manship upon  the  objects. 

The  report  of  Mr.  Bandelier  upon  his  archaeological  studies  among 
the  pueblos  of  New  Mexico  in  1881  was  printed  during  the  year,  and  is 
a  permanent  contribution  to  our  literature  upon  that  subject.  His  results 
are  based  upon  careful  and  extended  measurements. 

The  Stone  Age  in  China  is  a  new  inquiry,  and  should  lead  to  good 
results.  Mr.  Mark  Williams  announces  that  from  Kalgan  to  Yiicho, 
100  miles  south,  are  ancient  mounds  in  clusters  on  the  plain,  or  singly 
on  eminences.  They  are  about  30  feet  high,  circular  or  oval  in  shape. 
A^BLalgan  is  a  group  of  forty  mounds.  The  Kalgan  mounds,  110  miles 
west  of  Peking,  have  been  investigated  by  Dr.  Joseph  Edkins. 

The  Marquis  de  Nadaillac  follows  up  his  volume  on  prehistoric  Amer- 
ica with  a  compilation  of  what  has  been  written  upon  the  antiquity  of 
man  on  our  continent,  and  an  essay  on  the  latest  writings  respecting 
the  mound-builders  and  the  modern  Indians.  But  the  most  remarka- 
ble production  of  the  last-named  topic  is  that  of  Dr.  Emil  Schmidt  on 
the  mound-builders  and  their  relation  to  modem  Indians,  published  in 
Kosmos  (Leipzig).  In  the  same  line  are  the  papers  of  Carr,  Henshaw, 
Thomas,  Eoyce,  and  Brinton. 

The  first  volume  of  the  celebrated  work,  Mexico  d  traves  los  Siglos,^ 
was  prepared  by  Alfred  Chavero.  The  volume  comprises  the  ancient 
history  from  prehistoric  times  till  the  capture  of  the  city  of  Mexico  by 
Hernan  Cort^,  and  is  composed  of  the  following  parts : 

Introduction :  Comprising  a  review  of  all  the  sources  of  Mexican  his- 
tory, and  an  extensive  bibliography  of  Mexican  and  foreign  works  on 
its  antiquities,  and  on  all  the  unpublished  hieroglyphics  and  manuscript 
documents  which  are  known. 
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Book  1. — Prehistorie  times :  Comprising  authropological  researches, 
cosmogonic  traditions,  the  autochthonic  race,  the  origins  of  civilization 
in  the  south  and  in  the  north,  i.  6.,  ^^  maya-Jciche^  and  ^^naolva^^  primi- 
tive monuments,  languages,  religions,  customs,  &;c. 

Book  2. — ^The  ^^Ueca^^  comprising  the  various  emigrations  of  this 
period,  the  change  of  civilization,  &c. 

Book  3. — The  "  Tolteca/'  comprising  the  history  of  all  the  contempo- 
raneous nations,  the  new  civilization,  new  customs,  new  monuments,  &g. 

Book  4. — ^The  ^'Mexicaj^  comprising  the  Aztec  migration,  the  history 
of  the  Anahuac  people,  and  of  the  nations  related  to  them,  with  a  special 
treatise  on  their  sociology. 

Book  5. — Greatness  and  downfall  of  Mexico,  comprising  the  Con- 
quest. 

Two  works  on  Japanese  prehistoric  archaeology  appeared  in  1884, 
comi>osed,  printed,  and  illustrated  by  natives.  The  impetus  to  this 
work  was  first  given  by  Professor  Morse  in  his  explorations  among  the 
Omori  shell-heaps.  The  two  volumes  just  mentioned  arrest  the  atten- 
tion both  by  the  similarity  of  humbler  forms  and  ornamentation  with 
the  same  classes  in  America,  and  by  the  existence  of  higher  forms 
quite  different  from  American.  If  this  has  any  bearing  upon  the  ques- 
tion of  ethnic  contact,  it  speaks  against  rather  than  for  the  theory. 
(See  "  Jijima'*  and  '^Kanda"  in  the  bibliography.) 

BIOLOaY. 

The  final  agreement  of  the  German  anthropologists  upon  a  method 
of  cranial  measurement  has  been  reviewed  during  the  year  by  Dr.  J.  G. 
GhirsOn.  After  a  careful  study  of  the  code,  the  conclusion  is  reached 
that  the  importance  of  the  following  measurements  (numbered  the  same 
as  in  the  text  of  the  agreement)  has  been  recognized,  and  the  method  of 
making  them  is  now  agreed  upon  generally: 


2.    Maxiniam  length. 

17a.  Bi-jugal  breadth. 

4.    Maximom  breadth. 

18.    Bi-zygom^tic  breadth. 

5.    Maximum  frontal  breadth. 

18a.  Interorbital  breadth. 

7.    Height  (basio-bregmatic). 

21.    Height  of  nose. 

10.    Basio-nasal  length. 

22.    Breadth  of  nose. 

12.    Length  of  foramen  magnum. 

23.    Orbital  breadth. 

13.    Breadth  of  foramen  magnum. 

25.    Orbital  height. 

15.    Fronto-occipital  arc. 

30.    Basio-alveolar  length. 

The  following  measures  are  deem 

ed  unsatisfactory: 

1.    Horizontal  length. 

17b.  Infra-jugal  face-width. 

6.    Total  height. 

24.    Maximum  horizontal  orbital  breadth 

8.    Ear-height. 

26.    Vertical  height  of  orbits. 

9.    AnxiUary  ear-height. 

27.    Palatal  length. 

11.    Basilar  length. 

2H.    Palatal  breadth. 

13a.  Bi-mastoid  iiridth. 

29.    Posterior  palatine  breadth. 

136.  Breadth  of  akuU-base. 

31.    Profile  angle. 

16.    Transvi^rse  vertical  arc. 
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At  the  fourteenth  general  meeting  of  the  German  Anthropological 
Society,  Dr.  Johannes  Eanke  presented  a  bronze  skull  which  counter- 
feited as  near  as  possible  the  human  cranium,  and  could  be  subjected 
to  the  same  measurements.  Moreover  it  could  be  filled  with  water,  and 
its  exact  contents  determined.  Copies  of  this  bronze  skull  were  sent 
to  the  most  distinguished  cranioscopists  throughout  the  world,  for  the 
purpose  of  testing  their  methods. 

At  the  fifteenth  meeting  in  Breslau,  some  of  the  results  of  various 
cranio- metric  processes  were  rei>orted  as  follows: 

The  true  cubage  of  the  bronze  skull  is  1,316.4  cubic  cemtimeters. 


Knmber  of  xneasorement. 


Von  H5lder 

Scbaaffliansen 

Virchow 

(with  beads). 

(with  millet). 

(smaU  shot). 

1,311 

1.300 

1,300 

1.812 

1,30.5 

1.310 

1,817 

1,305 

1,320 

1.819 

1.315 

1,320 

1.319 

1.815 

1.820 

1.320 

1,315 

1,320 

1.320 

1,321 

1.320 

1,321 

1,820 

1.323 

1,325 

1.318.2 

1.314.3 

1,314.0 

1,311 

1.300 

1.300 

1,323 

1.325 

1.320 

-fl.8 

-2.1 

-2.4 

-7.2 

-16.4 

-16.4 

+6.6 

+a6 

+3.6 

1  (minimum). 

2 

8 

4 

6. 

6 

7 

8 

9 :.... 

10  (mftzimnm) 

Average 

Minimnm  .... 

Maximum 

Difference 

Do 

Do 


Dr.  Emil  Schmidt  and  Dr.  Johannes  Kauke  subsequently  measured 
a  bronze  skull,  whose  true  cubage  is  1,344.5  cubic  centimeters,  with  the 
following  result: 


JE,  Schmidt, — Shot  with  Broca's  method. 
Schmidt's  adaptation  1,337-1,338.  Dif. 
— 6.5  to  — 7.5  without  adaptation.  Mini- 
mnm 1.421 ;  difference  76.5  cubic  centime- 
ters. 


J.  Banke,— Millet  in  2,0(X)  cubic  centi- 
meter vessel. 

1 1,340 

2  •- 1,340 

3 1,345 

4 1,347 

5 1,350 

Average 1,344.4;  difference  ...—0.1 

Minimum  ..  1,340     ;  difference  ...—4.5 
Maximum . .  1, 350    ;  difference  . . .  +5. 5 

Dr.  Eanke  made  five  experiments  with  the  bronze  skull  by  Broca's 
method,  giving  average  1,345.3  cubic  centimeters,  minimum  1,343.3, 
maximum  1,347.    This  was  the  best  result  of  all. 

The  British  AssocicCtion  Anthropometric  Committee. — In  1876  the  Brit- 
ish Association  appointed  a  committee  on  anthropometry,  of  which  Dr. 
William  Farr  was  chairman  until  1878.  The  reports  of  the  committee 
are  as  follows :  1878,  5  p..  Annual  Eeport  182-6;  1879,  35  p.,  ibid.  175- 
209;  1880,  41  p.,  ibid.  120-159;  1881,  48  p.,  ibid.  225-272;  1882,  3  p., 
ibid.  278-280 ;  1883,  final  report,  54  p.,  separate.  The  points  to  which 
inquiries  were  addressed  are :  1,  stature ;   2,  weight ;   3,  chest  girth ; 
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4,  color  of  eyes;  5^  color  of  hair;  6,  breathing  capacity;  7,  strength  of 
arm;  8,  sight;  9,  span  of  arms;  10,  size  and  shape  of  head;  11,  lower 
limbs ;  12,  measures  of  other  parts  of  the  body.  These  measures  were 
applied  to  the  different  elements  of  the  mixed  population  of  Great 
Britain  and  compared  with  those  of  other  parts  of  th6  world.  The 
stature  is  shown  in  the  following  table: 


Baoe  or  nationftlity. 


Authority. 


Meters. 


Feet  and 
inches. 


rSamoa 1.863 

Tahiti  and  Pitcaim L782 

poi,.«i«.]^i:?S«SLd.:::::::::::::::::::.}:?S 

I  Polynesians L758 

(Sandwich...: L731 

English  professional  oUms 

Patagonians {};Jg 

Angamis  (Naga  hills) 

Xegroes  (Congo) 

Scotch 

Amakosa  Kaffirs 

Iroqnois  Indians r... 

Todaa  (Nijghiries) '. 

Negroes  (Calabar) 

North  American  Indians 

Irish •-. 

United  States  whites 

English 

Norwegians 1.727 

Norwegians,  immigrants,  United  States 1. 717 

Zalns 

English  laborers 

Canadians,  United  States,  French  immigrants 

Tajiks  of  Feyhana  and  Samarkand 

Swedes,  United  States,  immigrants i 

Chippeway  Indians 

EJkbyles 

Welsh  

Danes,  United  States,  immigrants 

Batch,  United  States,  immigrants 

American  negroes 

English,  United  St-ates,  immigrants 

Hungarians  

English  Jews 

Germans,  United  States,  immigrants 

Swiss  of  Geneva 

SwisA,  United  States,  immigrants 

Bassians,  United  States,  immigrants 

Bel^ans 

French.  United  States,  immigituits 

Poles,  United  States,  immigrants 

French  npper  classes ■ 

Germans 

Mexicans , 

Berbers  of  Algeria 

Arabs  

Usbeks  of  Ferghana  and  Samarkand 

Javanese 

Persians 

Italians,  United  States,  immigrants 

Sonth  American  immigrants 

Australians  (aborig.) 

Austrian  Sclaves 

Galchas,  Iranian  raonntaineers 

Spaniards,  United  States,  immigrants 

Berbers  of  A Iger i  a 

Portngaese,  United  States,  immigrants 

Ainos 

Austrian  Germans 

French  working  classes  

Eskimo,  North  America 

Hungarian  (military  statistics) 

Oaacasians 

New  Guinea 

Hindoos 

Bavarians 


LaPerouse 

Gamot,  Beeohey 

Porter,  Cook,  &o 

Various       

Wilkes,  Novara 

Lesson,  Kollin 

Anthrop.Com 

Musters 

D'Orbieny 

Woodthorp , 

Topinard 

Anthrop.  Com 

Sir  A.  Smith 

<3K>uld 

Marshall 

Topinard 

Baxter 

Anthrop.  Com 

Baxter 

Anthrop.  Com 

Beddoe 

Baxter 

Roberts 

Anthrop.  Com 

Baxter 

Ujfalvy 

Baxter,  Beddoe 

Oliver 

Topinard 

Anthrop.  Com 

Baxter ■ 

Baxter 

Baxter 

Baxter 

Baxter 

Anthrop  Com 

Baxter 

Dunant 

Baxter 

Baxter 

Saetelet ■ 
axter 

Baxter 

De  Quatref ages 

Novara 

Baxter 

Topinard 

Tarions 

Ujfalvy 

Novara 

Shula 

Baxter 

Baxter 

Various 

Novara 

Ujfalvy 

Baxter , 

Topinard 

Baxter 

Rosky '. 

Novara 

Be  Qnatrefages 

Various 

Scheiber  and  Beddoe. . 

Shortt 

Various 

Shortt 

Novara 

M^jerandKopemioki. 


L76S 


1.767 

1.754 

1.754 
1.762 
1.746 
1.741 
1.736 
1.727 
L727 
L726 
1.726 
1.719 
1.719 

1.719 

1.707 
1.706 
1.708 
L705 
1.700 
1.700 
L609 
1.005 
1.694 
1.693 
1.693 
1.692 
1.692 
1.692 
1.691 
1.688 
1.687 
1.687 
L687 
1.683 
1.682 
1.681 
1.680 
1.680 
1.680 
1.679 
1.679 
1.679 
1.678 
1.677 
1.675 
1.669 
1.669 
1.668 
1.668 
1.666 
1.663 
1.660 
1.668 
1.667 
1.654 
1.662 
1.660 
1.646 
1.646 
1.643 
L640 


6    9.33 


6    9.14 
6    9.00 


9.00 
&95 
8.71 

ano 

8.28 
7.96 
7  9$ 
7.93 
7.90 
7.67 
7.66 


5    7.66 


7.19 
7.08 
7.01 
7.10 
6.90 
6.90 
6.85 
6.66 
6.66 
6.62 
6.62 
6.68 
6.68 
6.57 
6.54 
6.43 
6.38 
6.38 
6.38 
6.23 
6.20 
6.14 
6.10 
6  6.10 
5    6.10 

5  6.08 

6  6.08 
5  6.08 
5    6.04 

5  6.00 

6  6.90 
6  6.68 
5    6.68 

9.66 
5.66 
6.62 
6.43 
5.33 
5.27 
6.24 
5.10 
5.04 
4.93 
4.78 
4.76 
4.68 
4.64 
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Bmm  «r  iwttoiiality. 


Authority. 


lietartf; 


Feet  and 


DraTlfUuis 

Cingalese 

Anatrian  Bonmantana i 

Ghineee 

Italian  oonsoripta 1.830 

Faegians 

PolishJewB 

Pdea 


Finna  (Beddoe,  6  feet  6.81  inches)  . 

Papnans 

Japaqpse 

AymaraSf  Pern 

Peraviana 

Coohin  Chinese 

Malaya 

Teddaa  of  Ceylon 

Aetas. 


Mincopese 

Bofdesman 

Dinerenoes  between  the  tallest  and  the  shortest . , 
Average  statare  of  man , 


Shortt 

Davy 

Ifovara 

Kovara 

An.  di  Statist  1879.... 

Novara 

liayer  and  Eopemioki. 
Mayer  andKopemiokL 

Novara 

Varions 

Mrs.  Ayrton 

Forbes 

D'Orbigny 

Finlayson        

Raffles,  Crawftard,  Am 

Bailev 

Hoion 


DeQnatrefiAges. 
De  Qaatrefages. 
Yarions 


Le39 
L638 
1.631 
L830 
L626 
1.626 
1.623 


1.617 
L606 
1.604 
1.601 
L600 
L603 
1.683 
L536 
L600 
1.492 
1.482 
1.448 
1.436 
1.341 
.421 
1.658 


6  4.54 

5  4.48 

6  4.87 
6  4.17 
6  4.00 

5  3.98 

6  8.88 

5  8.87 

6  3.60 
5  8.20 
5  8.U 

5  3.00 

6  8.00 
5  2.70 

5  2.34 

6  0.43 
4  1L2 

4  ia7 

4  10.3 

4  0.0 

4  &53 

4  4.78 
1  4.S6 

5  &26 


One  of  the  most  important  contributions  to  ethnic  anatomy  during 
the  year  is  that  of  Prof.  W.  H.  Flower,  on  the  size  of  teeth  as  a  char- 
acter of  race.  As  a  test  of  the  size  of  the  teeth,  the  length  in  a  straight 
line  (as  measured  with  a  sliding  compass)  of  the  crowns  of  the  five  upper 
molar  teeth,  in  situ  between  the  anterior  surface  of  the  first  pre-molar 
and  posterior  surface  of  the  third  molar,  is  called  dental  length  (d).  The 
standard  of  length,  as  indicating  the  general  size  of  the  cranium,  is  the 
craniofacial  axis  (B  K),  the  distance  between  the  nation  (naso-frontal 
suture),  and  basion  (middle  of  anterior  ridge  of  foramen  magnum).  In 
the  average  male  skull  the  length  is  very  nearly  100°^;  in  the  female, 
95.    Between  the  basionasal  length  and  the  dental  length  an  index  can 

be  established  on  the  formula    -p  ^   =the  dental  index.     The  average 

indices  range  from  40-48;  general  average,  43.    The  following  series 
will  be  convenient  in  the  study  of  races: 

Microdont,  below  42. 

Mesodont,  between  42  and  44. 

Migadont,  above  44. 

Professor  Fowler^s  table  for  the  apes  is  as  follows : 


BK 


Index. 


ATerage, 
bothaexea. 


Male  gorilla,  average  of  3 

Female  gorilla,  average  of  3 

Male  chimpanaee,  average  of  3.. 
Pemale  chimpanzee,  average  of  3 

Male  orang,  average  of  4    

Female  orang,  average  of  2 

Male  alainang,  1 


124.0 
108.7 
98.7 
88.3 
109.2 
80.0 
79L0 


68.0 
63.3 
46  0 
42.7 
6&0 
6L5 
33.0 


60.8 
67.3 
47.6 

4ai 

68.1 
87.8 
4L7 


54.1 
47.0 


56w2 
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Baoes. 


^ 


^ 


mcBODOvr  bacu. 

British 

Do 

Mixed  Europe,  not  British 

Do 

Ancient  Egyptians 

Do 

Polynesians,  chiefly  Sandwich  Islands* 
Low  Caste.  Central  and  Sonthem  India 

MB60D0NT  BACB8. 

Chinese 

American  Indians  of  all  parts 

Malays,  Java,  Sumatra 

African  negroes  of  all  parts* 

Do 

MEOADOMT  BACB8. 

Melanesians  of  various  islands 

Andamanesef 

Do 

Australians 

Do •.... 

Tasmanians 

Bo 


100.0 

9S.0 
101.3 

95.1 
101.4 

95.9 
105.3 

99.5 


98.8 
99.2 
99.7 
103.0 
97.9 


102.3 
94.4 
88.8 

102.6 
95.5 

100.0 
95.5 


41.0 
39.6 
41.0 
39.6 
41.4 
39.5 
42.2 
41.2 


42.1 
42.5 
43.2 
44.5 
43.6 


45.2 
41.0 
41.2 
45.9 
44.0 
47.5 
46.5 


41.0 
4L6 
40.5 
4L6 
40.8 
41.2 
40.1 
4L4 


42.6 
42.8 
43.8 
43.2 
44.6 


44.2 
44.4 
46.5 
44.8 
46.1 
47.5 
48.7 


>41.8 
|41.1 
|4L0 


|43.0 


[45.5 
[45.5 


48.1 


*  This  index  is  reduoedby  the  length  of  basis  craniL 

t  The  relative,  not  the  actual,  size  of  teeth  makes  them  Megadont. 

Mr.  Nathaoiel  Alcock  has  advanced  a  curious  theory  about  the  black- 
ness of  the  tropical  man.  The  gist  of  this  theory  is,  that  the  pigment 
of  the  negro  skin  offers  an  impediment  to  the  undue  excitation  of  the 
nervous  system  by  the  actinic  rays  of  light. 

Considerable  interest  has  been  excited  by  a  physiological  paper  of 
Dr.  Clevenger  upon  the  disadvantages  of  the  upright  position.  Assum- 
ing that  man  once  progressed  on  all  fours,  it  is  shown  that  the  valves 
in  the  veins  facilitated  the  return  of  blood  to  the  heart.  But  in  the  up- 
right position  there  are  certain  veins  in  which  such  return  is  rather  im- 
peded, producing  hemorrhoids  and  other  disorders. 

One  of  the  most  practical  investigations  now  going  on  is  that  which 
essays  to  bring  into  some  relation  measurement  of  the  living  and  of 
the  skeleton.  Dr.  Paul  Topinard,  while  finding  the  most  satisfactory 
agreement  between  these  two  measures,  has  discovered  that  in  some 
respects,  notably  in  the  nasal  index,  the  living  subject  gives  better 
ethnic  results. 

PSYOHOLOaY. 

Comparative  psychology  has  received  an  important  addition  in  the  ef- 
forts of  Sir  John  Lubbock  to  teach  a  dog  to  understand  card  language 
and  to  communicate  his  wishes  in  the  same  manner.  Dr.  P.  A.  Chad- 
bourne,  of  ]Nrew  York,  has  revived  the  study  of  what  is  called  instinct  in 
animals,  comparing  it  with  the  mental  powers  of  man.    The  scrutiny  of 
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animal  mind  is  usefal  to  the  oomparatiye  psychologist  in  two  ways :  It 
enables  him  to  trace  the  dividing  line  between  human  thinking  and  ani- 
mal thinking,  and  it  affords  the  opportunity  of  watehing  the  movements 
of  thought  in  its  humblest  manifestations.  Another  very  fertile  field  of 
anthropological  study  is  child  mind.  Mr.  T^  S.  Glouston  publishes  in 
Edinburgh  Health  Society's  Journal,  a  paper  on  the  growth  and  devel- 
opment of  a  child  in  body  and  mind.  Again,  the  Italian  psychologists 
excel  in  the  study  of  the  delinquent  classes — examining  their  brains  es- 
pecially to  find  out  what  are  the  anatomical  concomitants  of  depravity 
and  insanity,  and  also,  if  possible,  to  approach  the  cradle  of  our  race. 
Bat  really,  i)sychology  is  a  science  of  the  future.  The  Society  for 
Psychical  Besearch  devotes  its  time  to  ghosts,  spirit  rappings,  mind 
reading,  rhabdomancy,  &c.  This  is  well  enough,  and  such  things  as 
exert  an  influence  on  masses  of  people  should  be  studied.  But  the  so- 
ciety for  psychical  research  that  we  would  encourage  is  one  in  whi6h 
thousands,  or  at  least  hundreds,  of  individuals  should  sit  down  beside 
the  simplest  mental  phenomena  until  they  understand  them.  'So  doubt 
good  results  will  come  from  the  study  of  telepathy,  and  Science  does 
well  to  publish  the  account  of  all  such  researches.  The  American  Nat 
uralist  also  continues  to  publish  in  a  separate  department  the  manifesta- 
tions of  animal  intelligence. 

ETHNOLOGY. 

B.  p.  im  Thum  contributes  to  Timehti  many  interesting  articles  on 
the  ancient  inhabitants  of  British  Guiana.  His  greatest  work  is  a  vol- 
ume entitled  ^<  Among  the  Indians  of  Guiana,"  in  which  the  following 
tribal  names  occur: 

Branch  or  stock. 

Ackawoi Carib. 

Amftripas Wapiana. 

Arawaks Aiawak. 

f«»«™»  \ Carib. 

Arecnma  > 

Atarois ^ V^apiau^. 

^*^^^i Carib, 

Caribs    5 

Canny  a  Caribs,  call  tixemB&lreA  peopU. 

CobrxingraS)  hybrids  between  Indians  and  Negroes. 

Daurais,  same  as  Atarois. 

EngaricoSy  hybrids  between  Macusis  and  Areonnas.  • 

Eapohn  Ackawois,  call  themselves  |>eop{0. 

Lokono  Arawaks,  call  themselves  j)6op20. 

MaoQsi Carib. 

Maiongkongs  beyond  the  British  border. 

Maopityans,  nnclassed. 

Nikarikaros,  hybrids  between  Maoosis  and  Brasilians. 

Paramona   I  sub-tribe  of  Aokawol Carib. 

irartamona  ) 
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Pianoyhotto,  Bab-tribe  of  Macnsi Carib, 

Piriana  beyond  tbe  British  border. 

Pshavaco,  hybrids. 

Tamma,  common  vocabulary  with  Moapityans. 

TaoraiSy  same  as  Atarois. 

Waccawai,  same  as  Ackawoi. 

Wapiana Wapiana. 

Warrau Warran. 

Wonuna,  hybrids. 

Woyowaiy  only  the  name  is  known. 

Zuromntas,  sub-tribe  of  Macusi Carib. 

Bessels  has  made  an  interesting  addition  to  our  knowledge  of  the  Es- 
kimo in  his  chapter  on  the  northernmost  inhabitants  of  the  earth,  whom 
he  calls  the  Itanese. 

The  opinion  is  gaining  ground  that  the  present  Eskimo  are  the  snr- 
vivors  of  a  very  ancient  stock  once  spread  much  farther  south  on  this 
continent,  and,  according  to  some,  dwelling  in  the  caves  of  France. 
Professor  Dawkins  is  commonly  regarded  as  the  apostle  of  this  theory, 
and  has  published  a  paper  in  Nature  upon  the  subject. 

Dr.  Otto  StoU's  volume  on  the  ethnography  of  the  Eepubltc  of  Gua- 
temala is  an  excellent  guidebook  to  the  tribes  of  that  country.  Com- 
parative vocabularies  are  given,  a«  well  as  a  colored  chart  showing  the 
tribes,  and  a  dissected  chart  exhibiting  the  affiliations  of  the  different 
branches  of  the  stock. 

Yon  Hellwald's  Natural  History  of  Man  has  a^dded  twelve  numbers 
during  the  year.  Prof.  A.  H.  Keane  has  brought  this  work  to  the  notice 
of  English  readers  in  his  appendices  to  Sanford's  Gomx)endiums. 

The  same  gentleman  contributes  to  Nature^  of  January  24, 1884,  a 
paper  on  the  Egyptian  Sudan  and  its  inhabitants,  an  abstract  of  which 
is  given  below.  Sudan  is  the  Arabic  equivalent  of  Kigritia  (Negroland). 
Its  sections  are: 

(1)  Western  Sudan. — ^The  basins  of  the  Senegal  and  Quovra-B^nue 
(Niger). 

(2)  Central  Sudan. — The  basins  of  the  Komaduga  and  Shaw,  with 
lands  draining  into  Lake  Chad. 

(3)  Hastem  Suda/n. — East  of  Waidai,  the  Upper  and  Middle  Nile  Basin, 
now  known  as  Egyptian  Sudan. 

The  provinces  formed  out  of  this  territory  in  1882  were : 

West  /S^ie^an.^Darfur,  Kordofan,  Bahrel-Ghazal,  and  Dongola,  with 
capital  Fasher. 

Central  Sudan. — Khartum,  Senaar,  Berber,  Fashoda,  and  the  Equator 
(Hat-eMstwa),  with  capital  Khartum. 

Hast  Sudan. — ^Taka,  Suakin,  and  Massowah,  with  capital  Massowah. 

Sarrar. — ^Zeyla,  Berbera,  and  Harrar^  with  capital  Harrar, 
S,  Mis.  33 44 
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The  following  is  Mr.  Keane's  ethnologic  chart: 


Baoe. 


Hain  diyisionB. 


Localities. 


Hamites* 


Semites  t. 


NubiaJ. 


Nejtro§. 


Bantu  II . 


TUibu :  Baele,  Zo^awa,  Wanyanga 

Bighari  (Bpja) :  Hadendoa,  Hallenga,  Ab- 

abdeh,  Beni-Amer. 

Danota :  Adaiel,  Dahimela,  &c 

Saho,  BogoB^Babol 

SomaH :  Idnr,  Isa,  Miljarten,  &o 

Oalla  (Orma) :  Yeja,  VVollo,  Mecha,  &o . . 
Arab:  Kababish,  Shej'^eh,  Robabat,  &o  . 

Homran,  Rekhabin.  Ala  win  

Homran,  Hamr,  £l-Homr,  Habanieh,  &c . . 

Ziaieb,  Babemid 

HisnyarUU :  Tigr6,  Dembela,  Lasta 

HffkTari 

Barabra  (mixed) :  Kenns,  Mabasi,  Dongo- 

lawi. 
True  Nuba :  Kargo,  Kulfan,  Kolaji,  Jebel 

Kuba,  Tumali. 

Fur :  Far,  Konjara,  Fongoro,  &o   

Sub-Nvba ;  Takniri 

Barea,  Ba86  (Eunama) 

Faqj:  Hama^b 

Sudanese:  Birkit,  Masnlit,  Abn-sarib,  &c 

Nilotic :  Sbillnk,  Dinka,  Nuer 

Fallaugb,  Knrakung.  Ninak,  &c 

KrpJ,  Bongo  (Dor),  Mittu  (Moro) 

Bh  n,  Madi^ur,  Latnka 

Waganda,  Wanyoro,  Wasoga^  Wagamba. . 


Nortb  and  Kortbwest  Darfor. 

Between  Bed  Sea  and  Nile,  15o-25o  north. 

Between  Abyssinian  coast,  100-15°  north. 

Massowah  district. 

Gnlf  of  Aden  coast. 

East  and  sontb  of  Grojam. 

W.  f.  Nile,  between  Dongolaand  Khartum. 

Senaar. 

Korfodan  and  Darfur. 

North  Darfur. 

North  and  East  Abyssinia. 

East  from  Shoa. 

Nile  Valley,  Egypt  to  Old  Dongola^ 

Eol-dofan. 

Darfur. 
Gillibat 

Taka,  Mareb  Valley. 
Senaar. 
Darfur. 

White  Nile  and  B.  el  Arabi 
Sobat  Basin. 

About  west  tributaries  of  White  Nile. 
B.  el  Jebel,  north  of  L.  Albert  Nyuiza. 
Extreme  south  frontier,  nortJi  side  of  L. 
Victoria  Nyanza. 


*HamiU^  Ku8hU$  of  some  writers,  answering  to  the  African  division  of  the  Mediterranean  or  Cau- 
casio  anthropologic  type.  For  the  removal  of  Tibbu  from  the  Negro  to  the  Hamite  race,  see  Nature^ 
March  1, 1883  (North  African  Ethnology).    Most  of  these  are  zealous  Muhammedans. 

t  The  Arab  Semites  are  recent  intruders,  mainly  via  Isthmus  of  Suez  and  Egypt.  The  Himyarites 
are  intruders  from  prehistoric  times  from  South  Arabia  via  Strait  of  Bab-el  Mandeb.  The  former 
Muhainmedans,  the  latter  monophysite  Christians. 

t  Nttbas,  intermediate  between  the  Negro  and  the  Hamite.  Speech,  Negro.  No  connection  with  the 
Fulah  of  West  Sudan.  The  Kordofan  Nubas,  original  stock,  Pagans.  Those  of  the  Nile,  Negroid 
Christians  from  V-XIV  century.  Since  then  mild  Muhammedan.  They  are  the  Uaua  of  Egyptian 
records ;  NubcB  of  Strabo,  later  Nubatae. 

$  Most  of  these  negroes  still  Pagans.  Some,  as  Mittu,  Erej,  and  Bongo,  red-brown,  rather  than  black, 
but  the  type  is  negro.    Speech  of  all  except  the  Diuka  shows  grammatio  gender. 

II  Buitas  not  reduced.  Included  in  the  Moudirie  de  V  ^quaeteur  of  Messedaglia'a  official  "Carte  du 
Sudan  "  (Khartum,  1883). 


Prince  Eoland  Bonaparte  is  conferring  a  lasting  benefit  upon  science 
by  his  portfolios  of  racial  types.  Each  person  is  taken  in  profile  and 
in  full  face,  and  a  short  biography  is  in  most  cases  attached. 

COMPARATIVE  PHILOLOGT. 

In  the  philological  camp  during  the  past  year  there  was  little  activ- 
ity. Neither  the  Smithsonian  Institution,  the  Bureau  of  Ethnology,  the 
Peabody  Museum,  the  Antiquarian  Society,  nor  the  Archaeological  In- 
stitute published  a  paper  or  a  volume  on  language.  Aleman's  Qnichd 
Grammar,  Brinton's  Grammar  of  the  Gakchiquel,  Campbell's  Ehitan 
Studies,  Charency's  Maya-Quich6  papers,  Gatschet's  Substantive  Verb 
in  North  American  Languages,  and  Powell's  Classification  of  North 
American  Languages  are  about  all  that  might  be  called  permanent  lit- 
eratui^  upon  our  side  of  the  Atlantic. 

The  last-named  paper  is  a  compilation  of  the  labors  of  all  past  invee- 
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tigators,  supplemented  by  the  critical  study  of  the  best  linguists  and  the 
original  investigations  of  the  author.  Excepting  a  small  part  of  our 
west  coast,  we  are  now  able  to  refer  every  square  league  of  our  territory 
to  some  linguistic  stock,  and  to  declare  to  what  stock  each  tribe  be- 
longed. In  round  numbers  there,  are,  or  were,  within  the  territory  of 
North  America  seventy  stock  languages,  each  spoken  in  one  or  more 
separate  tongues  or  languages,  and  each  of  these  ofttimes  divided  into 
several  dialects. 

Dr.  Allain's  investigations  concerning  the  first  rudiments  of  infantile 
language  open  up  a  wonderful  vein  of  inquiry,  leading  not  only  to  the 
study  of  order  in  the  production  of  sounds,  but  to  the  psychological 
manifestations  revealed  in  the  process. 

The  development  of  language  among  children  is  the  subject  of  a  paper 
by  M.  Sikorsky. 

Tolmie  and  Dawson  have  prepared  a  volume  of  comparative  vocabu- 
laries of  the  Indian  tribes  of  British  Columbia,  with  a  map  illustrating 
distribution.  The  stocks  from  north  to  south  are  the  Thlinkit,  Tshim- 
sian,  Haida,  Kwakiool,  Kawitshin,  Aht,  Bilhoola,  Selish,  Tinn^,  Tshi- 
nook. 

Prof.  John  Campbell,  of  Montreal,  has  continued  his  investigations 
upon  the  probable  relationship  between  the  Aztec  and  other  American 
aboriginal  languages  and  the  Khitan. 

Through  the  studies  of  Brinton,  and  Charency,  the  knowledge  of  the 
Central  American  languages  has  advanced.  Brinton  especially  has 
made  solid  contributions  to  knowledge  by  the  addition  of  new  material. 

Mr.  Eobert  Needham  Cust  has  published  in  two  volumes,  with  a  map, 
a  sketch  of  the  modern  languages  of  Afiica.  It  is  a  work  of  the  great- 
est value,  albeit  in  some  places  the  author  confounds  blood  and  lan- 
guage. The  work  is  reviewed  in  Nature  by  Mr.  A.  H.  Keane,  and  the 
defects  are  pointed  out.  It  is  just  such  work  as  preceded  the  formation 
of  our  own  Bureau  of  Ethnology,  which  will  sift  the  evidence  and  give 
us  an  accurate  account  of  linguistic  stocks. 

MYTHOLOGY  AND  FOLK-LORE. 

Mr.  J.O.  Dorsey  has  made  two  contributions  to  theliteratureof  Indian 
mythology.  Several  other  myths  have  been  recorded.  The  Bureau  qf 
Ethnology  is  especially  engaged  in  this  work,  and  will  publish  a  large 
volume  on  the  subject. 

Mr.  Cushing's  paper  on  Zuni  fetiches,  before  mentioned,  is  an  account 
of  the  deities  presiding  over  space,  of  the  animal  forms  in  which  these 
deities  are  embodied,  the  manner  in  which  they  are  represented  in  stone, 
and  the  conceptions  which  underlie  their  worship  of  these  animals. 

Major  Powell,  in  commenting  on  this  paper,  uses  the  following  lan- 
guage: 

"The  philosophy  of  the  Zuiiis  is  an  admirable  example  of  that  stage  in 
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savagery  where  a  transition  is  shown  from  zo5theism  into  pfaysitheism, 
with  sarvivals  of  hekastotheism.  In  this  stage  fetichism  is  the  ehief 
religions  means  of  obtaining  success  and  protection.  The  fetiches  most 
valued  by  the  Znfiis  are  natural  concretions  or  eroded  rock-forms,  having 
an  obvions  or  fancied  resemblance  to  certain  animals,  or  objects  of  that 
nature  in  which  the  evident  original  resemblance  has  been  heightened 
by  artificial  means.  It  is  supposed  that  these  fetiches  are  actual  petri- 
factions of  the  animals  represented  by  them,  which  retain  their  vital 
forces  for  certain  magic  powers  and  religious  purposes.  This  belief  is 
explained  in  a  remarkable  epic,  metrical  and  sometimes  rhythmical,  and 
filled  with  archaicexpressions,  which  is  in  part  translated  by  Mr.  Gushing. 

^<A  noticeable  point  in  the  paper  is  the  elaborate  and  systematized 
relationships  shown  among  and  between  the  animals,  the  animal  gods, 
and  other  supernatural  beings  having  animal  or  combined  animal  and 
human  personalities.  This  constitutes  a  theistic  society  with  an  elabo- 
rate hierarchy  and  regulated  domains,  powers,  and  obligations.  Such 
minuteness  in  multiformity,  as  well  as  the  precision  of  the  beliefs  and 
ceremonials  stated,  will  be  surprising,  not  only  to  persons  who  have 
been  taught  the  old  fiction  of  the  Indian's  monotheism,  but  to  those  who 
have  regarded  his  religious  philosophy  to  l)e  vague  and  chaotic.  The 
facts  are  presented  with  the  same  corroboration  of  etymologies  in  lan- 
guage used  so  successfully  by  scholars  in  the  study  of  Eurasian  myths, 
and  with  further  verification  by  objects  figured  in  the  illustrations." 

Folk-lore  is  a  term  applied  to  the  learning  or  philosophy  of  unlettered 
people.  Long  before  the  systematic,  recorded,  multiplied  observation 
of  phenomena,  people  come  to  have  a  body  of  sayings  about  them. 
There  is  lore  about  the  weather,  medicine,  every  human  occupation. 
Observe,  also,  that  this  lore  may  be  concerning  the  causes  and  effects 
of  phenomena,  commonly  expressed  in  the  words,  <^That  will  make  it  do 
this  or  that ";  or  it  concerns  natural  concern itancy,  when  we  say,  ^*  That 
is  a  sure  sign  of  something  happening.''  This  folk-lore  among  savages 
runs  into  mythology,  or  lore  about  spiritual  beings,  the  unseen  forces  of 
phenomena.  For  this  reason  societies  of  folk-lore  spend  much  of  their 
labor  in  gathering  what  might  be  called  the  unwritten  bibles  of  peoples, 
rather  than  in  the  saving  of  their  books  of  practical  wisdom  or  lore.  It 
will  be  observed,  also,  that  writers  on  lore  are  not  careful  to  discriminate 
between  cause  and  e£Fect.  When  they  write  about  flower-lore,  for  in- 
stance, we  are  not  sure  whether  they  mean  the  lore  about  what  flowers 
will  do  or  are  the  signs  of,  or  lore  about  causes  and  signs  relative  to  the 
growth  of  flowers,  or,  finally,  all  the  lore  in  which  flowers  occur  in  any 
GonnectioQ, 

The  greatest  praise  is  due  to  those  anthropologists  who  spare  no  pains 
in  gathering  the  lore  of  the  lowly  and  uncivilized  peoples.  The  {!nglish 
people  are  tsar  ii^  the  lead  in  this  matter,  although  America,  peopled  by 
Q,ll  races  firpin  aU  Ja^ds^  o^ers  a  n^ost  ii^vitipg  field. 


Digiti 


zed  by  Google 


ANTHEOPOLOOY.  693 

SOCIOLOaT. 

Sociological  studies  in  ottr  conntry  have  been  pursaed  in  two  direc- 
tions. Under  the  supervision  of  Major  Powell  the  study  of  Indian  so- 
ciology has  been  prosecuted  with  great  thoroughness.  Chief  among 
the  students  in  this  line  are  Major  Powell  himself  and  the  Bev.  J.  Owen 
Dorsey,  the  former  devoting  himself  more  esj^eeially  to  the  philosoph- 
ical side  of  the  question,  the  latter  to  the  phenomenal  side.  One  of  the 
most  interesting  inquiries  connected  with  these  investigations,  relates  to 
those  influences  internal  and  external  to  the  tribe  which  have  led  from 
mother-right  to  father-right.  Similar  researches  have  been  carried  on 
among  Australian  tribes,  and  reported  in  the  Journal  of  the  Anthropo- 
logical Institute  in  Great  Britain.  The  other  direction  which  sociolog- 
ical studies  have  taken  is  that  which  leads  to  the  customs  prevailing 
in  the  early  communities  of  Europeans  settling  within  our  territory. 
These  studies  have  been  prosecuted  esx>ecially  under  thepatfonage  of 
the  Johns  Hopkins  University.  Mr.  G.  Letoumean  has  given  much 
attention  to  the  definition  and  limits  of  sociology  and  the  relation  of 
race  to  social  structure. 

A  popular  work  of  more  than  ordinary  interest  is  the  account  of  the 
snake-dance  of  the  Mokis,  written  by  Gaptain  Bourke,  U.  S.  A.,  from 
his  personal  observations. 

The  sociological  studies  of  Dr.  Ploss  have  become  famous  through  his 
great  work  upon  the  treatment  of  children  among  savages,  entitled., 
^'  Das  Kind  im  Branch  und  Sitte."  During  the  year  he  published  an- 
other volume,  of  no  less  interest  and  importance,  upon  the  Wife.  These 
subjects  are  worked  out  with  true  German  scrupulosity.  The  works 
abound  in  reference  to  authorities. 

The  ingenuity  of  Francis  Galton  was  not  exhausted  by  his  invention 
of  composite  photographs.  During  1884  he  devised  not  only  family 
and  life  history  albums,  but  set  up  anthropometric  laboratories.  It  is 
said  that  when  he  could  not  persuade  the  x>eople  to  be  measured,  he 
secured  his  end  by  charging  them  a  shilling  for  the  privilege,  carefully 
preserving  the  stubs  of  the  printed  record  furnished  to  each  visitor. 

TECHNOLOGY. 

The  examination  of  the  bibUography  accompanying  this  paper  reveals 
the  fact  that  there  is  a  technical  side  to  every  investigation.  There  are 
certain  tools  of  all  human  activities,  be  they  food-quest,  fabrication  of 
elothing  or  shelter,  amusement,  social  life,  or  religion.  Each  tool  and 
each  process  has  had  its  life  history.  The  study  of  the  life  history  of 
tools  and  their  functions  is  comparative  technology.  Mr.  Simmonds  of 
London  has  published  a  dictionary  of  useful  animals,  with  their  prod- 
ucts. The  collectors  for  the  Smithsonian  Institution  have  spared  no 
pains  in  obtaining  the  vulgar  and  scientific  names  of  the  animals  and 
plants  entering  into  domestic  economy  of  savages.    A  very  complete 
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iiivebtigutjon  in  aboriginal  technology  is  a  short  paper  in  Major  Powoll's 
Second  Annual  Report,  on  Navajo  silversmiths,  by  Dr.  Washington 
Matthews.  It  is  impossible  to  tell  when  this  art  of  metal-working  was 
introduced  among  the  Navajos.  It  is  well  known  that  the  Navajos  are 
related  to  the  Tinn6  Indians  of  British  America,  a  stock  well  ad- 
vanced in  artistic  conceptions.  Coming  southward  into  contact  with 
people  acquainted  with  primitive  metallurgy,  this  natural  bent  wouhl 
make  it  easy  for  them  to  practice  this  art.  Their  tools  and  methods  are 
of  the  most  primitive  character,  and  yet  somB  of  the  works  which  they 
produce  are  of  great  beauty. 

BIBLIOGRAPHY  OF  ANTHROPOLOGY  FOR  1884. 

A.C.,le  P.— S.  M.— Essai  de  grammaire  de  la  laDgne  de  Viti,  d'apr^s  lea  mannscrits 

des  Missionnaires  Maristes  coordonn^s.    Paris.    288  pp.    8vo. 
Academy,  The  London.     (See  Index  for  many  references  to  Folk-lore. ) 
Academy  Natnral  Sciences,  Philadelphia.    Proceedings.     I.  Leidy  ei  at.    8vo. 
Adam,  L.    Congr^s  international  des  Am^ricanistes.    Session  de  Copenhagae  (21-24 

Ang.,  1883).    Rennes.    Br.  in-8vo. 
Alcock,  Nathaniel.— Why  tropical  man  is  black.    Nature,  Aug.  21.    [Rev.  by  A.  T. 

Fraser.    Nature.  Nov.  6.  ] 
Alemax,  a. — Grammaire  ^l^mentaire  de  la  langue  Qnich^e,  publico  par  A.  Blomme. 

Congrte  international  des  Am^ricanistes.    ^openhague,  1883.     (Supplement  du 

Compte  rendu.)    Copenhague,  1884.    Br.  in-8vo. 
Allaire,  Dr.    Des  premiers  rudiments  du  langage  enfantin.    Bull.  Soc.  d'Anthrop.  de 

Paris,  vn,  484-490. 
Almanacs,  history  of.    Science,  Nov.  28. 
American  Antiquarian  and  Oriental  Journal.    Edited  by  Rev.  Stephen  D.  Peet.    Vol. 

VI.    Published  bi-monthly.    Chicago. 
American  Association  for  the  Advancement  of  Science.    Thirty-third  meeting,  Phila., 

Sept.  4-11,  inclusive. 

The  address  of  Professor  E.  S.  Morse,  as  vice-president  of  Section  H  of  the  Ameri- 
can Association,  was  upon  Man  in  the  Tertiaries,  the  full  text  of  which  was 

given  in  the  October  Naturalist. 
The  following  papers  were  read  at  the  meeting : 

TJaes  of  the  emblematio  mounds.    Stephen  D.  Peet. 

The  lineal  measures  of  the  semi-civilized  nations.    D.  Cr.  Brinton. 

Description  of  the  skeletons  and  skulls  found  in  the  large  mound  of  the  Turner  group. 
Miss  C.  A.  Studley. 

The  sacred  pipes  of  friendship.    Frank  LaFleche. 

Some  observations  upon  the  usage,  symbolism,  and  influence  of  the  sacred  pipes  of  felloTr- 
ship  among  the  Omahas.    Alice  C.  Fletcher. 

Notes  upon  some  quartz  o1]{jects  from  Central  Minnesota.    Miss  F.  E.  Babbitt. 

The  importance  of  the  study  of  primitive  architecture  to  an  understanding  of  the  pre- 
historic age  in  America.    Stephen  D.  Peet. 

Local  weather  lore.    Amos  "W.  Butler. 

Some  characteristics  of  the  Indian  earth  and  shell  mounds  on  the  Atlantic  coast  of  Florida. 
Andrew  £.  Douglass. 

The  manner  in  which  Indians  made  their  stone  implements.    P.  B.  Hoy. 

Disputed  points  concerning  Iroquois  pronouns.    Erminnie  A.  Smith. 

The  use  of  the  plow  in  Japan.    Edward  S.  Morse. 

The  sacrificial  stone  of  San  Juan  Teotihuacan.    A.  W.  Butler. 

Mythology  of  the  Wintuns.    J.  W.  Powell. 

ArohflDological  explorations  by  the  Feabody  Museum  of  American  Archeeology  and  Eth- 
nology, communicated  at  ihe  request  of  the  trustees  of  the  museum.    F.  W.  Putnanr . 
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Interviews  with  a  Korean.    Edward  S.  Morse. 

Some  parallelisin  in  the  evolution  of  races  in  the  old  and  new  world.    Daniel  Wilaou. 
X    On  the  geographical  distribution  of  labretlfery.    W.  H.  Dall. 
Bemarka  on  North  American  races  and  civilization.    E.  B.  Tylor. 
TTpon  the  evolution  of  a  Vace  of  deaf-mntea  in  America.    A.  Graham  BelL 
The  occurrence  of  man  in  the  Upper  Miocene  of  Nebraska.    Edward  D.  Cope. 
The  three  culture  periods.    J.  "W.  Powell. 
A  search  in  British  North  America  for  the  lost  colonies  of  Northmen  and  Portugnese.    D* 

G.  Halibarton. 
Eastern  archery.    Edward  S.  Morse. 
Formation  of  Iroquois  words.    Erminnie  A.  Smith. 
The  different  races  who  built  mounds  in  Wisconsin.    Stephen  D.  Peet. 
Evolution  of  animal  life  illustrated  by  study  of  emblematic  mounds.    Stephen  D.  Peet. 
Etymology  of  the  Iroquois  word  £ha-wen-ni-yn.    Erminnie  A.  Smith. 

American  Journal  of  Philology.    Vol.  iv,  No.  4 ;  Vol.  vi,  Nos.  1, 2,  3.    Johns  Hopkins 

University,  Baltimore. 
American  Naturalist,  The.     Monthly.     Vol.xvui.     Philadelphia. 
American  Philological  Association,  Trans.    Vol.  xiv  of  the  meeting  in  1883.    Pub. 

Cambridge,  1884.    79-|-XLVin  pp.    8vo.    Sixteenih  An.  Session  at  Hanover,  N.H., 

July  8-10. 
American  Philosophical  Soc,  Proceedings.    Philadelphia.    Vol.  xxi.    Apr.,  1883,  to 

Jan.,  1884. 
Anales  del  Museo  Naci on al de  Mexico.    Vol .  iv.     [Many  archaeological  papers  of  great 

value  by  Sanchez,  Troncoso,  Chavero,  &c.] 
Andekson,  John. — Catalogue  and  hand-book  of  the  archseological  collections  in  the 

Indian  Museum.    Part  ii.    Gupta  inscriptions  and  galleries.    Calcutta,  188.3. 
Andr]^e,  R. — Die  Metalle  bei  den  Naturvolkem  mit  Berticksichtigung  prahistorischer 

Verhaltnisse.    Lpzg.,  xvi-|-166  pp.,  57  illustrations. 
— ; War  das  Eisen  im  Vorcolumbischen  Amerika  bekannt?    Mittheil.  anthrop. 

Gesellsch.  in  Wien,  xiv  [97-99].    8vo. 
Aunales  du  Miis^e  Guiuiet.     Tome  v.     Paris :  Leroux.     [The  Mus^e  Guimet  isdevoteil 

exclusively  to  the  history  of  religions.] 
Anthropological  Institute  of  Great  Britain  and  Ireland.     Journal,  Vol.  xiii,  3  and  4 ; 

Vol.  XIV,  1-1-2.     London. 
Anthropologische  Gesellschaft,  in  Wien.     Mittheiluugen.     Vol.  xiv. 
Bd.  i-x.    Wien  1870-1880.    8vo. 
Bd.  n-x,  zusammen.  ' 
Bd.  XI  und  XII.    Wien  1881,  1882.    4to. 
Bd.  XIII  iind  XIV.    Wien  1883  und  1884.    4to. 

[See  Mittheil.,  Heffc  iv,  for  proceedings  of  the  extraordinary  meeting  in  April, 

and  for  the  best  account  of  the  anthropological  literature  of  1884  in  existence  at 

the  time  of  this  report.] 
Anthropometric  Committee  of  the  British  Association.    .[See  Am.  Naturalist  xviii, 

646.  J 
Anthropophagy.    Boston  Med.  and  Surg.  J.,  cxi,  185-187. 
Anzeiger  des  germanischen  National-Museums.     Bd.  1,  Nos.  1-5. 
Archaeological  Institute  of  America.     Fifth  An.  Report  and  Third  An.  Report  of  the 

committee  on  American  school  of  classical  studies  at  Athens.     Boston.    Papers  of 

the  Am.  series.  No.  2,  Report  of  an  archaeological  tour  in  Mex.  in  1881,  by  A.  F. 

Bandolier. 
Archaeology  of  North  Africa.     Science,  iv,  438. 

Archinard,  L. — La  Fabrication  du  Fer  dans  le  Sondan.    Rev.  d'Ethnog.,  iii,  249. 
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Bertband,  Albx. — Conrs  d'aroh^logie  nationale.     La  Ganle  avant  les  Ganlois. 

Paris.    215  pp.,  ilL,  8vo. 
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4to. 
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Chinese  music,  weights,  and  measures;    the  connection  between  them.    Nature. 

Oct.  9. 
Chouquet,  E. — Sur  la  presence  de  I'Elephas  primigenius  dans  les  alluvions  de  Chelles. 
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Cooper,  J.  C. — Recent  archaeological  discoveries  in  New  Mexico.     Kansas  City  Rev., 

VII,  Feb. 
CORLIEU,  A. — Les  mMecins  grecs  depuis  la  mort  de  Galien  jusqu'^  la  chute  de 

Fempire  d^Orient.     (210-1453.)    Paris  m6d.     ix,  217;  229;  289;  325;  349;  372; 

397 ;  421 ;  445. 


Digiti 


zed  by  Google 


TOO  SCIENTIFIC  RECORD  FOR  1884. 

Correspondenzblatt  der  dentacben  Oesellscbaft  ftlr  Antbropologie,  Etbnologie  mid 

Urgeeohicbte.    Manicb :  Ed.  J.  Ranke.    Vol.  xv,  12  nos. 
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j."j.'     ppcentric  figures  from  Southeni  mounds.    Science,  April  11. 
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HOLMBS,  T.  y. — Tho  geological  position  of  the  haman  skeleton  found  ab  Tilbury. 

Nature,  March  6.     [There  is  no  proof  of  the  palseolithio  age  of  the  Tilbury  relic] 
HoRSLETy  Victor,  and  £dward  A.  ScdAEER. — Experimental  researches  in  cerebral 

physiology.     Proo.  Boy.  Soc,  xxxvi,  (1884),  437-441. 
HovEiACQUE,  A.— L'homme  et  la  faculty  du  langage.    Pop.  Sc.  Month,  xxv,  33-42. 
HowiTT,  A.  W.,  AND  L.  FisoN.— On  the  deme  and  Ifche  horde.     J.  Anthrop.  Inst.» 

London,  xiv,  142-169. 

On  some  Australian  ceremonies  of  initation.    Id.y  xiii,  432-458. 

Hyades,  Dr.— Ethnographic  fu^gienne.     Bull.  Soc.  d' Anthrop.     Paris,  vn,  147-183. 
-^ Notes  hygi^niques  et  m^dicales  sur  les  Fu^gians  de  Parchipel  du  Cap  Horn. 

Rev.  d'Hyg.,  Paris,  vi,  550-590. 

et  Gauppe.    (Observations  sur  le  syst^me  dentaire  des  Fu^gians.    Paris.    8vo. 


(Bepr.    J.d.  conn.  m6d.  prat.) 
IBBETSON,  Denzil  Charles  Jelf.— Outlines  of  Punjab  ethnography;  being  extracts 

from  the  Punjab  census  of  1881,  treating  of  religion,  language  and  caste.     Cal- 
cutta:   Gov't  Print.,  1883.    4to. 
Ikow,  M.  C. — The  color  of  the  eyes  and  hair:  ', Bulletin  of  the  Paris  Society  of  Anthro- 
pology, vol.  XVI,  pp.  440-457. 
Im  Thurn,  Everard.— Review.     See  Athenaeum  March  29.     Index. 
Index-Catalogue  of  the  Library  of  the  Surgeon-Generars  Office,  United  States  Army. 

Authors  and  subjects.    Vol.  v.    Flaccus  to  Hearth.    Washington :  Grovemment 

Printer.    4to. 
Index-Medicus. — A  monthly  classified  record  of  the  current  medical  literature  of  the 

world.    Compiled  under  the  supervision  of  Dr.  John  S.  Billings,  surgeon,  U.  S. 

A.,  and  Dr.  Robert  Fletcher,  M.  R.  C.  S.  Eng.    Vol.  vi.    Jan.-Dec,  1684.    New 

York:  Leypoldt.    8vo. 
Indian  Affairs.    Annual  Report  of  the  Commissioner.    Washington,  Gov't  Printer. 
Indian  Commissioners.     Fifteenth  annual  Rep.    Washington,  Gov't  Printer. 
Indian  languages  of  South  America.     Science,  ly,  138. 
Internationale  Zeitschrift  fUr  allgemeine  Sprachwissenschaft.    F.  Techmer.    Band  i, 

Heft  I  and  ii  Lpzg.,  xvi  +  256  p.  257-^18,  4  pi.     8vo. 
Jacobsex,  Captain. — Ethnologische  Gegenstande  aus  seiner  im  Alaska-Territorium 

zusammengebrachten  sammlung.     Verhandl.  Berl.  Gesellsch.   f.  Anthrop.,  Mar. 

15,  221. 

Reise  an  der  Nordwestkiiste  Amerikas,  1881-'83.    Lpzg. :  Spohr.    ill. 

Jacobsthal,  Professor. — On  the  evolution  of   forms  of   ornament.    Nature,  July 

10, 17. 
Jacolliot,  L. — Histoire  natnrelleet  sociale  de  Phumanit^.    Le  mond6  primitif,  les 

lois  naturelles,  et  les  lois  sociales.    Paris:  Marpon  et  Flammarion.    591  pp.    8vo. 
Jaeger,  G. — Entdeckung  der  Seele.    3.  Aufl.,  7  Lief.    Lpzg.    8vo. 
Jean,  Le  P.— i^tude  comparative  des   langues  Malgache  et  Malaise.     Bull.  Soc. 

G6og.  Paris.     1:^5-144. 
James,  D.  H.— Heredity.     Obst.  Gaz.,  Cincin.,  vii,  225-230. 
JiJiMA,  J.,  and  C.  Sasaki.— Okadaira  shell-mounds  at  Hitachi,  being  an  appendix  to 

memoir,  vol.  I,  pt.  1,  of  the  science  department.    Tokio  Daigabu  (university), 

1883.    7  pp.,  11  tables. 
Johns  Hopkins  University  studies  in  historical  and  political  science,  H.  B.  Adams, 

editor. 
Johnston,  H.  H. — On  the  races  of  the  Congo  and  the  Portuguese  colonies  in  Western 

,   Africa.     J.  Anthrop.  Inst.,  Lond.,  xiii,  461-479,  2  pi. 
The  river  Congo,  from  its  mouth  to  B616b6,  with  a  general  description  Oa^  the 

natural  history  and  anthropology  of  its  western  basin.     London,  xvn-470  pi., 
maps  and  ill.     Hvo.     1884.     (Rev.  in  Nature,  by  A.  H.  Keane,  Ap.  17.) 
Johnston,  Keith.— Africa,  3  ed.    London.    8vo. 
S.  Mis.  33 45 
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JtTBAiNViLLB,  H.  d'ARBOis  DB.— Le  cycle  mytbologiqne  irlandais  et  la  mythologie 
celtique.    Paris..  1  vol.    xli-411  p.    8vo. 

&ANDA,  T. — Notes  on  ancient  stone  implements,  &c.,  of  Japan.  By  T.  Kanda,  ex- 
governor  of  Hiogo,  member  of  Genvoin  (senate),  member  of  Gakoshikwailn.  Trans- 
lated by  N.  Kanda.    With  24  lith.  pi.  and  1  map.    Tokio.    8  pp.    sm.  4to. 

Kansas  City  Review  of  Science  and  Industry.  Kansas  City,  Mo.  Vol.  vii.  Monthly. 
[Pnblishes  anthropological  papers  in  each  number.] 

Katalog  der  anthropologischen  Sammlung  des  anatomischen  Museums  zu  Breslau. 
Braunschweig.    40  pp,   4to. 

Katalog  der  prahistorischen  Ausstellung  bei  dem  Kongress  zu  Breslau.    Breslau. 

ICbane,  a,  H. — ^Ethnology  of  Egyptian  Sudan.    J.  Anthrop.  Inst.,  Lond.,  xiv,  91-112. 

The  tribes  of  Egyptian  Sudan.    Am.  Naturalist,  xviii,  c53.    [Nature,  Jan.  34.] 

Pathological  anthropology.    Nature,  March  27.     [Author  of  many  ethnologi- 
cal reviews  in  Nature.] 
•  Native  American  literature  and  ethnology.     Nature,  Aug.  7. 


KiRCKHOFFS. — ^Le  cr4ne  n^auderthaloide  de  Podbaba.     L'Homme,  Paris,  i,  52&-531. 

Klein,  Hugo. — ^Der  Totencultus  in  Ungam.    Ausland,  No.  19. 

KoBYLiNSKi,  O. — Ueber  eine  flughautahnliche   Ausbreitnng  am  Halse..   Arcbiv  f. 

Anthrop.,  XV,  343-348. 
KOLLMANN,  A. — Der  Tastapparat  der  Hand  der  menschlichen  Rassen  und  der  Affen  in 

seiner  Entwickelung  und  Gliederung.    Hamb.  &  Lpz'g :  L.  Voss,  1883.    77  pp.,  2 

pi.    8vo. 
KOLLMAim,  J. — Craniologische  Graberfunde  in  der  Schweiz.    Yerhandl.  d.  naturf. 

Gesellsch.  in  Basel,  vii,  352-386. 

Hohes  Alter  der  Menschenrassen.    Ztschr.  f.  Ethnol.,  xvi,  181-212. 

Deux  esp^ces  de  variations  correlatives  dans  le  crftne  facial  de  Thomme.   Paris. 

8vo.     [Assoc.  Fr.  Avanc.  Sc,  h  Rouen,  1883.] 
KOnig,  J. — Chemische  Zusammensetznng  der  menschlichen  Nahrungs-  und  Genussmit- 

tel.    2.  ed.    8vo.    Berlin,  i,  351  p»,  ii,  820  p. 
Kongelige  Nordiske  Oldskrift-Selskab  i  Kj^benhavn.    Aarb^rger  for  Nordisk  Old- 

kyndighed  og  Historic.     Kj0benhava. 
KOSBKITZ,  Sax  Carlos. — Bosquejos  ethnologicos.    In  Gazeta  de  Porto  Alegre,and 

separate.    [Study  based  upon  over  2,000  objects  collected  in  Rio  Grandedo  Sul, 

Brazil.] 
KOSMOS. — Zeitschrift  fiir  die   gesammte   Entwickelungslehre.    Stuttgart,     vii,  12 

numbers. 
KoTELMANN,  L.— -Die  Augen  von  22 Kalmucken.    Ztschr.  f .  Ethnol.,  Berlin,  XVI, 77-84. 

Die  Augen  von  23  Singhalesen  und  3  Hindus.    lb.     164-171. 

Krause,  H.  Aukel. — Fischfang,  Jagd,  und  Handel  bei  den  Thlinkit-Indianen.    Ver- 

handl.     Berl.  Gesellsch.,  Anthrop.  April,  232-235.     Ztschr.  f.  Ethnol.,  XVI. 
Krauss,  Fried.  S. — Sagen  und  Marchen  der  SUdslaven.    ii,  Lpzg.    See  also  Mittheil. 

Anthrop.  Gesellsch.  in  Wien,  xiv,  13-48. 
Krusze WSKI,  N.—Prinzipen  der  Sprachentwickelung.     Intemat.  Ztsc&r.,  i,  281-307. 
KUCHHOFF,  Dr. — Darwinism  and  racial  evolution.    Grerm.  Assoc,  Magdeburg.     Na- 
ture, October  23. 
Kunstgowerbe-Museum  zu  Berlin.   Siebente  Sender- Ausstellung,  27.  Nov. — 1.  Feb.  1884. 

Berlin.     1883.     18mo. 
KuNZ,  G.  F. — Korean  curios.    Science,  iv,  172. 
Laboulb^ne. — Histoire  des  m^decins  arabes  et  de  T^cole  de  Saleme.    Gaz.  d'  h6p., 

Paris,  LVi,  llGl ;  lvii,  25,  73.    Also,  Union  m6d.,  Paris,  xxxvii,  145, 185,  321, 357, 

381,  393. 
Laillet,  E. — La  France  orientale.    L'llede  Madagascar,  etc.    Paris.    18vo. 
Le  Bon,  Gustav.— La  civilisation  des  Arabes.    Paris :  XV  -f    709  pp.     10  lith.,  4 

maps,  366  figs.     4to. 
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Lb  Bon,  Gustav. — Sur  la  determination  de  la  circonf^rence  du  cr&ne  en  fonction  de 
ses  diam^tres.     Bull.  Soc.  d'Anthrop.  de  Paris,  vii,  240-243. 

L'Homme.  Journal  illustnS  des  sciences  anthropologiques.  Director,  Gabriel  de 
Mortillet.  [The  first  number  appeared  on  the  10th  January,  1884,  coutaining  32 
pp.  The  succeeding  numbers  have  appeared  fortnightly  (10th  and  25th  of  each 
month)  and  contain  the  same  number  of  pages.] 

Lkland,  C.  G. — The  Algonkin  legends  of  New  England.  Boston,  xvi-h  379  pp.  ill. 
12mo. 

Lemirb,  Ch. — Cochinchine  franjaise,  royaume  de  Cambodge,  royazzme  d'Annam  et 
Tonkin.    Paris:  Challemel.     L  v.,  charts,  plans,  illnstr.    8vo. 

Lenz,  OsKAR. — Timbuktu.  Eeise  dnrch  Marokko,  die  Sahara  nnd  den  Sudan.  Leip- 
zig :  Brockhaus.     I :  x+  430  pp., 20  ill.,  1  chart ;  II :  XH-408  pp., 20  ill., 8  charts. 

Lesson,  A.—Les  Polyn^siens.    Vol.  iv.     Paris.    431  p.    8vo. 

Letourneau,  C. — Couf(6rence  annuelle  transformiste  de  la  Soci^t^  d'anthropologie. 
Tribune  m6d.,  Paris,  xvi,  313, 325, 385,397. 

Du  droit  d'h^ritage.     Pop.  Sc.  Month.,  xxv,  417,420. 

La  sociologie ;  ce  qu'elle  est,  ce  qu'elle  doit  6tre.     Id.,  Ar-l, 

L'6 volution  de  la  morale.     Rev.  Sc.  Paris,  xxxiii,  673-684. 

La  sociologie  d'apr^s  Pethnographle.    2.  ^d.    Paris,    xvi,  608  pp.    12mo. 

Sur  Panthropophagie  (a  poem).    Bull.  Soc.  d'Anthrop.  de  Paris,  vii,  517. 

LiEBLElN,  J. — Le  My  the  d'Osiris.  (Translated  from  the  Norwegian  by  M.  Larsen.) 
Kev.  d.  PHist.  d.  Relig.,  ix,  307. 

LiND,  G.  D. — Man.  Embracing  his  origin,  antiquity,  primitive  condition,  races,  lan- 
guages, religion,  superstitions,  customs,  physical  structure,  &c.     Chicago.    8vo. 

LiNDENSCHMiDT,  L. — Die  Alterthiimer  unserer  heidnischen  Vorzeit.  iii  and  iv  vols. 
Mainz. 

LiNGARD,  A. — The  hereditary  transmission  of  hypospadias,  and  its  transmission  by 
indirect  atavism.     Lancet,  London,  i,  703. 

LiPPERT,  J. — Allgemeine  Geschichte  des  Priesterthums.    2d  vol.    Berlin.    1884. 

Die  Geschichte  der  Familie.     Stuttgart:  Ferd.  Enke.     1884.    260  p. 

Livi,R.— Sulla  statura  degli  Italiani.  Arch,  per  PAntrop.,  Mrenze.  xiii,  317-377. 
Map. 

LOher,  Fred,  v.— Gab  es  bei  den  Germanen  Menschenopfer  t  Archiv  f.  Anthrop. 
2:5-36. 

Beitrage  zur  Geschichte  und  Volkerkunde.     Vol.  I.     Frankfurt.     1885. 

Lombrose.—L' anthropologic  et  la  criminality.   Rev.  Scient.,  Paris,   xxxni,  303-308. 
LoviSATO,  D. — Sulla  coUezione  etnografica  della  Terra  del  Fuoco.    Boll.  Soc.  Geog. 

Ital.  Rom.     719-724. 

LuciOLi,  B.— Gli  Indiani  delP  alto  Amazoni.  Boll.  Soc.  Geog.  Ital.  Rom.  ix,  528-555, 
708-717. 

Lubbock,  Sir  John. — Teaching  animals  to  converse.    Nature,  Jan.  3, 10, 17 ;  Ap.  10. 

Luxdel,  J.  A. — Sur  F^tude  des  patois.     Internal.  Ztschr.,  i,  308-328. 

LuYS,  J. — Nouvelles  recherches  sur  la  structure  du  cerveau  et  Fagencement  des  fibres 
blanches  c^r^brales.    Enc^phale,  Paris,  iv,  513-528.     1  pi. 

MacCauley,  E.  Y. — Inscription  on  a  mummy  case  of  the  XlXth  Dynasty,  in  Memo- 
rial Hall,  in  Philadelphia.     Proc.  Am.  Phil.  Soc,  xxi,  488-491. 

Maler,  Tkobert. — M^moire  sur  P^tat  de  Chiapa  (Mexique).  Rev.  d'Ethnog.,  m, 
295-342. 

Manouvrier,  L. — Aper^u  du  voyage  du  Dr.  Ten  Kate  chez  les  Indiens  de  PAm^rique 
du  Nord.  Pop.  Sc.  Month.,  xxv,  102-105. 

L*ethnologie  et  Pethnographie  dans  Panthropologie.    Pop.  Sc.  Month.,  161-171. 

Sur  quelques  erreurs  dynamom^triques.    Bull.  Soc.  d' Anthrop.  de  Paris,  vii, 

271-284. 

and  others. — Discussion  sur  des  contes  analogues  rdpandus  en  diverses  con- 


tr^s.    Bull.  Soc.  d^Aothrop.,  vxi,  265. 

Digitized  by  CjOOQ IC 


708  SCIENTIFIC   RECORD   FOB    1884. 

BIanteoazza,  Paolo.— Stadii  snlP  etnologia  dell'  India.  Archiv.  per  PAntrop., 
XIV.  fasc.  2. 

La  physionomie  et  Pexpression  des  sentiments.    Paris.     272  pp.  8  pi.    8vo. 

Mason,  F. —Burma:  its  people  and  productions.  I.  Geology,  mineralogy,  and  zool- 
ogy.   II.  Botany.    2  vols,     xxvi— 560;  xvi,  788,  xxxvi  pp.    8vo. 

Mat^riaux  pour  Phistoire  de  Phomme.  Vol.  xvin.  Vol.  i,  3d  series.  Paris:  E 
Cartailhac  and  E.  Chantre.     12  numbers. 

Matthews,  Washington. — Navajo  silversmiths.  2d.  An.  Rep.  Bureau  Ethnology, 
167-178. 

Matturi,  Raffablle. — Introduzione  alia  storia  della  medicina.  Medicina  preisto- 
rica.    Napoli.    154  pp.    8vo. 

Maudsley,  Henry.— Body  and  will,  &c.    New  York.    341  pp. 

Maubel,  Dr. — ^De  Pinfluence  des  climats  et  de  la  race  sur  la  temperature  normale  d^ 
Phomme.    Bull,  Soc.  d'Anthrop.  de  Paris,  vn,  371-392. 

.  De  la  couvade.    Bull.  Soc.  d'Anthrop.  de  Paris,  vii,  542-551. 

Mayer,  Alex. — Des  rapports  conjugaux  consid^r^s  sous  le  triple  point  de  vue  de  la 
population,  de  la  sant^  et  de  la  morale  publique.    Paris.    385  pp.  12mo. 

Medina,  J.  T.— The  aborigines  of  Chili.     Santiago,  1882.    427  pp.    232  fig. 

Mejov,  V.  I. — Recueil  du  Turkestan,  comprenant  des  livres  et  des  articles  sur  PAsie 

I  Centrale  en  g^n^ral,  et  la  Province  du  Turkestan  en  particulier.  L'  indicateai 
syst^matique  et  alphabetique.     St.-P^tersbourg.    vi.    167  pp.    4to. 

Merriam,  a.  C— Notes  and  papers  on  classical  archeology.  Am.  Antiqnar.,  vol. 
VI,  Nos.  1-6. 

Mbstorf,  Julia. — Aus  der  skandinavischen  Literatur.  Arch.  f.  Anthrop.,  xv,  pp. 
127-151. 

Mestre,  Josifi  Manuel. — Una  raza  prehistorica  de  Norte  America.  Los  Terraple- 
neros  (Mound-Builders).  Habana.  [Sociedad  Antropoldgica  de  la  isla  pe  Cuba.] 
30  pp.    8vo. 

Mexico  a  trav^  los  siglos.  Printed  in  Barcelona,  Spain,  by  Espasa  &  Co.,  and  pub- 
lished in  Mexico  by  Ballesca  &  Co.  [A  beautifully  illustrated  work  on  ancient 
Mexico.] 

Meyer,  A.  B. — Ueber  Nephrit,  und  ahnllches  Material  aus  Alaska,  xxi.  Jahr.  des 
Vereins  flir  Erdk.  zu  Dresden.    Dresden. 

Alterthumer  aus  dem  ostindischen  Archipel  und  angrenzenden  Gtebieten.    rv. 

Konigl.  Ethnog.  Msueum  zu  Dresden.     19  tables,  4  chromolith.,  1  chat.    Leipzig. 
24  pp.    Folio.    Leipzig. 

On  artificial  deformation  of  the  head  in  Sumatra,  Celebes,  and  the  Philip- 
pine Islands.    London.    3  pp. 

Pnblicationen  des  kooiglichen  ethnographischen  Museums  zu  Dresden.  Leip- 
zig.  Br.  in  4to. 

Meyer,  E. — Geschichte  des  Alterthums.  Erster  Band.  Geschichte  des  Orients  bis  zur 
Begriindung  des  Kaiserreichs.     Stuttgart.    8vo. 

Micault,  v.,  et  DU  Dreneuc  de  Lisle. — Inventaire  des  4p6e6  et  poignards  de  bronze 
trouv^s  dans  les  cinq  d^partements  de  Bretagne.    Saiut-Brieuc.    8vo. 

Mission  Arch^ologique  Franjaise  au  Caire.  M.  Maspen,  directeur.  l.')2  pp.  Colored 
plates.    4to.     Paris:  E.  Leroux. 

Mittheilungen  der  Riebek^schen  Niger-Expedition.    Leipzig.   2  vols.    108  and  82  pp. 

MONTANO,  Dr.— Sur  les  races  des  Philippines.  .Bull.  Soc.  d'Anthrop.  de  Paris,  vn. 
51-58.    [Classified  table  of  races  given.] 

MoNTANO,  J.— Voyage  aux  Philippines,  1879-1881.    Tour  du  Monde,  Jul.,  Aug. 

MoNTET,  Edward. — Les  origines  de  la  croyance  k  la  vie  future  chez  les  Juifs.  Rev. 
d.  THist.  d.  Religions,  ix,  307. 

Monti,  L. — Studio  antropologico  sui  cranii  dei  delinquenti.    Bologna.    22  pp.    8vo. 

Morgan,  C.  Lloyd.— Instinct.  Nature.    Feb.  14,  21,  28;  Mar.  6,  13,  20. 

Morse,  E.  8.— Man  in  the  Tertiaries.    Am.  Naturalist,  xviii,  1001-1030. 
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Morse,  E.  S. — Man  in  the  Tertiaries.     [Vice-President's  Address  before  the  Section 

of  Anthropology,  A.  A.  A.  S.] 
MoRTiLLET  G.    N^gres  et  civilisation  ^gyptienne,  etc.    Lyon,  8vo.     [Fr.  Mat^riaux 

pour  THist.  prim.  dePHorame,  xviii,  113-120.] 
Le  pi^cnrseur  de  Vhomme,  k  1' Association  Fran9aise.      L'Homme :  Paris,    i, 

545-654. 

Crdne  de  la  race  de  Neanderthal.    Bnll.  Soc.  d'Anthrop.  de  Paris,  vii,  10-12. 


MuiR,  J.  S. — ^Note  of  a  cnrions  instance  of  abnormal  development  of  adventitious 

fingers  and  toes  in  five  consecative  generations.    Glasgow  Med.  J.,  xxi,  420-423| 

IpL 
MuLLBR,  J.  H. — Catalogue  of  anthropological  literature,  archaeology  and  uncivilized. 

Archiv.  f.  Anthrop,  xv,  supp.  1-35. 
MuLLER,  SoPHUS  [Copcnhag].    Ueber  die  barbarischen  Gemmen.    Ztschr.  f.  EthnoL, 

XVI,  89-92. 
Mindre  Bidrag  til  den  forhistoriske  archseologis  Methode.  Aarb0rger  Nord. 

Oldkyndeghedre,  p.  161-182. 

Urspmng  und  erste  Entwickelung  der  europaischen  Bronzecultur,  etc.    Arch. 


f.  Anthrop.,  XV,  323-355. 
Murray,  AiIex.S. — ^Manual  of  Mythology,  etc.    New  York.   367  pp.  12mo. 
Mus^on,  Le.     Revue  Internationale,  Soci^t6  des  Sciences  et  Lettres.    AthSn^e  Orien- 

tale,  in,  Nos.  1, 2, 3, 4.    Paris. 
Museo  Nazionale  preistorico  ed  etnografico  di  Eoma.     [Review  of  the  Director's  Re- 

poi-t.    Mat^riaux,  xvin,363.] 
Nadaillac,  Marquis  de. — Les  d^couvertes  r^centes  en  Am^rique,  6  figures.    Mat6- 
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Die  Ersten  Menschen  und  die  Praehistorischen  Zeiteu,  mit  besonderer  Berttck- 

sichtigung  der  Urbewohner  Amerikas ;  trans,  by  Schlosser  &  Siler.    Stuttgart, 

pp.  524. 
Les  descendants  des  Mound  Builders.    Rev.  d* Anthrop.  de  Paris,  20,vn,  110- 
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-  Silex  taill^s  de  Tunisie.     Ball.  Soc.  d' Anthrop.  de  Paris,  vn,  316. 


Nature.    A  weekly  illustrated  journal  of  science.    Vols.  29  and  30.    London. 

Neill,  Edward  D.  Life  among  the  Mandans.  Am.  Antiquar.,  vi,  248-253 ;  377- 
384. 
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NordenskiOld,  N.  a.  E.  de.  Un  chapitre  de  Vethnographie  des  Tschouktschis 
Rev.  d'Ethnog.  ni,  402-423. 
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nos.  118, 119. 
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Owen,  Richard. — Antiquity  of  man  as  deduced  from  the  discovery  of  a  human  skel- 
eton during  the  excavations  of  the  East  and  West  India  Dock  extension  %t  Til- 
bury.   London:  J.  Van  Voorst.     32pp.,  5  pi.    8vo. 

Pam^tky  archaeologiok^  a  mistopisn^.  Bd  xu.  Prag,  1882.  [Contents  xeviewed  in 
Mittheil.  anthrop.  Gesellsch.  in  Wien,  xiv,  224-227.] 
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Pausch,  Ad.— Catalogue  oi  antfiropological  literature.  Anatomy.  Archiv.  f  An- 
throp.,  XV,  suppl.,  35-45. 

Passavakt,  C. — Craniologische  Untersuchung  der  Neger  und  der  Negervolker.  Ba- 
sel.   94  pp.,  1  table.    8vo. 

Peabody  Museum  of  American  Archeology  and  Ethnology.  Cambridge,  Mass. :  F.  W. 
Putnam,  16  and  17  Annual  Reports,    ill.    8yo. 

Pbal,  S.  E.— Pile-dwellings  on  hill-tops.    Nature,  June  19. 

Pbale,  Titian  R. — ^Men  ignorant  of  fire.    Am.  Naturalist,  xvni,  229-231. 

Peculiarities  of  conformation  in  tLe  skulls  of  criminals.    Phila.  Med.  Times,  xv,  50. 

Pbet,  Stephen  D.  (Editor  of  the  American  Antiquarian,  Chicago).— Emblematic 
mounds.    Am.  Antiquarian,  vi,  Nos.  4  and  5. 

Pence,  A.—Mensch  und  Eiszeit.  Arch.  f.  Anthrop.,  xv,  211-228,  2  maps.  Braun- 
schweig.   4to. 

Yerzeichniss  der  anthropologischen  Literatur.    in.  Volkerkunde  und  Reisen. 

Arch.  f.  Anthrop.,  xv.    Appendix,  48-128. 

Peney,  a.— Ethnographic  du  Sudan  Egyptien.    iv.  Fazoglou.    Rev.  d'  Ethnog.,  m. 

Pengelly,  W. — Kent's  cavern  and  glacial  or  preglacial  man.  Tr.  Devonshire  Assoc. 
Adv.  Sc,  etc.,  XVI,  480-488. 

Peralta,  M.  M.  de. — Costa  Rica,  Nicaragua,  y  Panama  en  el  siglo  xvi,  4tc.  JVf adrid, 
XXIV,  81C  p.    4to. 

Petermann's  Miltheilungen,  and  J.  Perthes  geogr.  Anstalt.    Grotha,  12  Hefte. 

Pbtitot,  Emile  F.  8. — **  La  Ferame  au  Serpent,"  a  Chepewayan  legend  in  the  Indian 
(Tinn^)  dialect  and  in  French.  La  M^lusine,  Paris,  n.  No.  1  (published  April  5, 
1884).    Review  directed  by  Gaidoz  &  Rolland.    Col.  19-21. 

De  la  pr^tendue  origine  orientale  des  Algonquins.     Bull.  Soc.  d' Anthrop., 

Paris,  VII,  248-256. 
•  Sur  rhabitat  et  les  fluctuations  de  la  population  peau  rouge,  en  Canada.     Bull. 


Soc.  d' Anthrop.  de  Paris. 
Phillips,  Henry. — ^A  brief  account  of  the  more  important  public  collections  in  the 

United  States.    Proc.  Am.  Philosoph.  Soc,  xxi,  111-120. 
On  a  supposed  rare  inscription  at  Yarmouth.    Proc.  Am.  Philosoph.  Soc,  xxi, 

491-492. 
Phillips,  W.  A. — ^Arro w-points  at  Evanston,  111.    Science,  March  7. 
Pd&trement,  C.  a. — ^Note  sur  les  chars  de  guerre  gaulois.    Bull.  Soc.  d' Anthrop.,  vii, 

518. 

Sur  les  origines  du  fer.    Bull.  Soc.  d'Anthrop.  de  Paris,  vii,  238. 

■ —  Sur  Tanciennet^  du  cheval  en  figypte.    Ann.  Fac  des  Lettres  de  Lyon,  1884,  1 

fasc. ;  also  Rev.  d'Ethnog.,  iii,  369. 
PiGOViNi,  L. — II  Museo  nazionale  preistorico  et  etnografico  di  Roma.    Secunda  re- 

lazione.    Roma.    8vo.     [Rev.  in  Mat^riaux,  xviii,  356.] 
PiNART,  Alph.  L. — Catalogue  de  livres  rares  et  pr^cieux.     [Rare  and  valuable  works 

on  America.  ] 
PiTT-RiVERS. — On  the  development  and  distribution  of  primitive  locks  and  keys. 

London.     31  pp.,  10  pi.    4to. 
Platner,  Carl.— Dass  die  "Sueven,"  Slaven  gewesen  seien.     Ztschr.   f.   Ethnol., 

XVI,  9.V100. 
Ploss,  H. — Das  Weib  in  der  Natur-  und  Volkerkunde.    Anthropologische  Studien. 

Leipzig :  Grieben.    Lief,  i,  134  p.    8vo. 
PoLJAKOW,  J.  S. — Reise  nach  der  Insel  Sachalin  in  den  Jahren  1881-^82.     From  the 

Russian  of  A.  Arzuni.     Berlin,  Asher.,  134  p. 
Poole,  S.  L.-— Social  life  in  Egypt.    A  description  of  the  country  and  its  people. 

London.    136  pp.     111.    4to. 
POTANIN,  6.  N. — ^Ethnographical  materials  for  the  northwest  Mongols,    iv.     St.  Pe- 
tersburg.    1025  pp.,  26  tables.    [In  Russian.  1 
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PoTTi,  A.F. — Eiiileitung  in  die  allgemeine  Sprachwissenschaffc.    Internat.  Ztsohr.* 
329. 

Powell,  J.  W. — Certain- principles  of  primitive  law.    Science,  iv,  436. 

Marriage  law  in  savagery.     Science,  iv,  471. 

The  marriage  laws  of  the  North  American  tribes.    Brit.  Assoc.  Montreal. 

Nature,  Oct.  9.    Science,  iv,  471. 

The  classification  of  North  American  languages.    Brit.  Assoc.  Montreal.    Na- 
ture, Oct.  9. 
■  II  Annual  Report  of  the  Bureau  of  Ethnology  to  the  Secretary  of  the  Smith- 


sonian Institution,  1880-*81.     1883.    Washington,  Gov't  Print.  514  pp.,  175  pL,  2 

maps.    4to.    Introd.  by  Major  Powell. 
Powell,  W. — Wanderings  in  the  wild  country ;  or  three  years  amongst  the  oannibals 

of  New  Britain.     London :    Low.  282  pp.     ill.    8vo. 
Preter,  W. — Die  Seele  des  Kindes.    Beobachtungen  Ub^r  die  geistige  Entwickelong 

des  Menschen  in  den  ersten  Lebensjahren.    2.  Anfl.    Lpzg.    8vo. 
Price,  E.  C— Spiromtery.    N.  Y.  Med.  Times,  xii,  39-41. 
Price,  F.  G.  Hilton. — Notes  upon  some  ancient  Egyptian  implements.    J.  Anthrop. 

Inst.,  XIV,  56-63.  ^ 
Projet  d'un  questionnaire  d'anthropologie  physiologique.    [See  discussion  Bull.  Soc. 

d' Anthrop.,  Paris,  vii,  351.] 
Przevalsky,  N.  M. — Reisen  in  Tibet  und  am  oberen  Laut  des  Grelben  Flusses  in  den 

iJahren  1879  bis  1880.     [Trans,  from  Russian  into  German  by  Stein-Nordheim, 

Jena.  ] 
Third  journey  in  Central  Asia.    From  Zaizan  through  Khami  to  Thibet  and 

the  sources  of  the  Yellow  River.    St.  Petersburg.     [Rev,  in  Nature,  Apr.  24.] 
Proceedings  of  the  Royal  Geographical  Society  and  Monthly  Record  of  Greography. 

LoDdod.    VI. 
PULSKY,  Frane  v.— Die  Eupferzeit  in  Ungam.    Budapest.    103  pp.,  107  ill.    8vo. 
Psychical  research  in  America.     Science,  iv,  359,  369,  372,  etc. 
Psychology.    The  American  Naturalist  contains  each  month  notes  on  comparative 

psychology. 
Quatrefages,  A.  DE. — Hommes  fossiles  et  Jhommes  sauvages.    Paris.    644  pp.,  209 

fig.,  1  chart.    8vo. 
QuiN,  C. — Origine  des  populations  normandes;  ^tude  ethnologique  du  nordouest  de 

la  France.     Le  Havre.    8vo. 
Rae,  John. — Contemporary  socialism.    New  York.    8vo. 
Ram  Chandra  Bose. — Brahmaism ;  or  the  history  of  reformed  Hinduism.    New  York. 

222  pp. 
Ranke,  H. — Ueber  einen  Fall  von  abnormer  Behaarung  bei  einem  Kinde.  •  Archiv  f. 

Ant.,  XV,  339-342. 
Ranke,  J. ,  und  N.  RIJdinger. — Beitrage  zu^  Authropologie  und  Urgeschichte  Bayems. 

Vol.  V.    Munich. 
Ranee,  Dr.  J. — Wissenschaftlicher  Jahresbericht  (Analyse  des  voyages  de  M.  E.de 

Ujfalvy  (Correspondenz-Blatt  derdeutsch.  Gesellsch.  f.  Anthropologic,  Ethnolo- 
gic und  Urgeschichte,  MUnchen,  September,  1884).    4to. 
Rau.  Charles. — Archaeological  circular.     Proc.  U.  S.  Nat.  Museum. 
Prehistoric  fishing  in  Europe  and  North  America.  Smithsonian  contribution^  to 

Knowledge  (509).     Washington :  Government  Printer.     342  pp.,  405  ill. 
Rauber,  a. — Urgeschichte  des  Menschen.    Bd.  i.  Die  Realien.    Bd.  ii.    Territorialer 

Ueberblick.    Leipzig.    4  to  436  p.    2  tables.    8vo. 
Reclus,  fi. — fitudes  sur  les  populations  primitives ;  les  Cafres  et  plus  sp^cialement 

les  Zoulous.    Rev.  d* Anthrop.  de  Paris,    vn,  210-267. 
Rsiss,  W.,  and  A.  StObel. — The  Necropolis  of  Ancon  in  Peru.    Parts  1-12  have  al- 
ready appeared.    [This  is  a  superbly  illustrated  work  in  folio,  reprinted  by  Dodd 

(&  Mead,  New  York,  from  a  London  edition  by  Asher  &  Co.] 
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Rbnan,    Ernest. — ^Noayelles   etudes  d'bUtoire   religieuse.    Paiis:  C.  L^vy,    1884. 

xxi-|-5:i0  pp.    8vo. 
Revtllb,   Albert. — Leotores  on  the  origin  and  growth  of  religion.    The  Hibbert 
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The  native  religions  of  Mexico  and  Peru.    The  Hibbert  Lectures  for  1884.    New 

York.    1  vol.,  12mo.  ' 

•  Study  on  the  Greek  mythology,  according  to  Carl  Obfried  Milller.    [Prolego- 


mena zu  einer  wissenschaftUchen  Mythologie.  Goettingen,  1625.  ]  Rev.  de  I'Hist. 
d.  Religions,  ix,  133, 273. 

Revue  d' Anthropologic.    Ed.,  Paul  Toplnard,  Paris.    2d  ser.,  Vol.  vi.    Quarterly. 

Revue  d'Ethographie.    Ed.,  E.  T.  Hamy,  Paris.    Vol.  in.    6  numbers. 

Revue  Scientifique.    Paris. 

Rey,  Philippe. — Notes  sur  les  Botocudos  et  sur  les  Purys.  Bull.  Soc.  d'Anthrop., 
vn,  89-101 ;  also  in  L'Homme,  i,  231-235. 

Reter,  E.— Die  Kupferlegerungen,  ihre  Darstellung  und  Verwendungbei  den  V51kem 
des  Alterthums.    Arch.  f.  Anthrop.,  xv,  357-372. 

Rhepstorff,  F.  a.  de. — A  dictionary  of  the  Nancowry  dialect  of  the  Nioobarese  lan- 
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RiCHET,  C. — L'homme  et  rintelligence.    Paris,    vii— 570  pp.    8vo. 

RiMMER,  William. — ^Art  anatomy. 
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RoCHEBRUNE.  A.  I.  DE. — De  Pcmploi  des  moUiisques  chez  les  peuples  anciens  et  mod- 
ernes.    Angers.    8vo. 

Rochet,  Ch. — Explication  des  trois  planches  murales  donnant  la  loi  naturelle  des 
proportions  humaines.    Paris,  br.,  3  pi.,  8vo. 
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Mental  evolution  in  animals.    With  a  posthumous  essay  by  Charles  Darwin. 

N.  Y. :  Appleton.    411  pp.     [Nature,  Feb.  7, 14, 21, 28 ;  Mar.  6 ;  July  17.] 

Romanes,  H. — L'imagination  des  animaux.    [In  press,  J    Rev.  Scient.,  Paris,  xxxiv, 

397-403. 
ROmer,  Dr.  Fbrd.— The  bone  caves  of  Ojcowin  Poland.     [Translat.  by  John  E. 

Lee.]    London.     [Rev.  in  Nature,  Mar.  13.] 
RosNY,  LEONDE.—La  grande  D^esse  Solaire,  Ama-Terason  Oho-Kami,  et  les  origines 

du  sentauisme.    Rev.  d.  THist.  d.  Religions,  ix,  202. 
ROthlisberger,  E. — Zur  Indianer-Sprache  in  den  Vereinigten  Staaten  der  Repub- 
lic Columbia.    [5  p.  of  vocabulary.] 
RousSELET,  L.— Le  Kafiristan  et  les  Kafirs.    Rev.  d'Ethnog.,  Paris,  iii,  218-226. 
Royal  Asiatic  Society  of  Great  Britain  and  Ireland.    Journal,  new  series,  vol.  xvi. 
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Sanson,  AndrA.— Sur  les  Equides  quatemaires.  *  Bull.  Soc.  d'Aulhrop.  de  Paris,  vn 
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mente  su  Quelli  di  Assab.  [On  the  Red  Sea  Arch,  per  PAntrop.,  Firenze,  xrv, 
17-44.] 
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Schwatka,  F. — The  implements  of  the  igloo.    Science,  rv,  81. 
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Sooi^t^  d' Anthropologic  de  Bruzelles.     Bulletin.    Tome  i  published  1882-1883.  Tome 

n,  1883-1884. 
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PAPERS  RELATING  TO  ANTHROPOLOGY. 
ANTIQUITIES  AT  PANTALEON,  GUATEMALA. 

By  Lieut.  Gharlks  E»  Vreeland,  U.  S.  N., 

and 

J.  F.  Bbansford,  Passed  Assistant  Surgeon,  U.  S.  K. 

Some  28  miles  from  the  Pacific,  on  the  railroad  from  San  Jos6  to  the 
city  of  Guatemala,  the  town  of  Escuintla  is  situated  in  a  piedmont  belt 
of  extremely  fertile  land.  Iil  the  same  belt,  about  30  miles  from  Es- 
cuintla in  a  northwesterly  direction,  is  the  magnificent  estate  of  Panta- 
leon,  within  one  league  of  Santa  Lucia. 

this  neighborhood  was  brought  to  the  attention  of  archaeologists  a 
few  years  ago  by  the  discovery  of  the  very  interesting  antiquities  at 
Santa  Lucia  which  were  studied  and  drawn  by  Dr.  Habel,  who  wrote 
a  paper  for  pul^ieation  by  the  Smithsonian  Institution.  Several  of  the 
finest  of  these  specimens  were  removed  to  Berlin,  where  an  account  of 
them  was  published  by  Professor  Bastian. 

The  result  bf  the  interest  thus  awakened  was  the  further  discovery 
of  great  numbers  of  relics  of  the  old  inhabitants  in  that  vicinity. 

In  1882  Dr.  Bransford  visited  this  locality  in  the  interest  of  the  Smith- 
sonian Institution,  and  saw  some  most  interesting  figures  atPantaleon, 
a  slight  account  of  which  he  furnished  for  the  Smithsonian  Report  of 
1882. 

At  the  request  of  Professor  Baird,  the  United  States  steamer  Hart- 
ford stopped  at  San  Jos6,  July  31,  1884,  and  we  were  allowed  to  visit 
Pantaleon  for  the  purpose  of  photographing  the  antiquities.  The  super- 
intendent of  the  estate,  Don  Miguel  Garcia  Salas,  informed  us  that 
the  objects  had  never  been  photographed,  but  drawings  had  been  made 
and  photographs  taken  from  them  at  Guatemala.  .    * 

The  objects  were  all  of  black  basalt  or  hard  lava.  Nos.  II,  III,  IV, 
and  V,  the  small  heads  in  Fig.  1,  were  mounted  on  a  low  wall  around 
the  fiountain  in  the  court-yard.    Just  to  the  rear  and  center  of  these 
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Fig.  l.-Grnupof  sculptures  at  Pnntaleon.  Gg|*Jz^e'3b^CoOQlC 
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FiQ,  2.— Sculpture  from  San  Juan,  near  Pantaleon,  Guatemala. 
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Fio.  3.— Quarter  view  o|  Fig.  2,  San  Juan,  near  Pantaleon. 
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Fio.  4.~Sido  view  of  Fig.  2,  San  Juan,  near  Pantaleon., 
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was  the  grand  flgare,  No.  I  (Fig.  2),  on  a  pedestal,  while  No.  VI  was 
fixed  in  the  wall  of  the  court,  behind  Ko.  I.  Originally  there  projected 
fix>m  the  lower  back  part  of  each  head  a  sort  of  tenon,  which  was  proba- 
bly inserted  into  a  wall  supporting  the  figure.  This  projection  is  par- 
tially shown  in  Figs.  7  and  9. 

Far  the  finest  of  these  objects  in  size  and  workmanship  was  No.  I, 
shown  in  Figs.  2,  3,  and  4.  This  was  found  in  a  low  mound  on  a  hill  in 
the  hacienda  San  Juan,  about  7  miles  northwest  of  Pantaleon.  Senor 
Salas  informed  us  that  a  sculpture  similar  in  size  and  design,  but  not 
in  such  good  condition,  was  left  at  the  mound.  The  figure  was  in  high 
relief,  fronting  a  tablet  60  inches  high,  43  wide,  and  9  in  thickness.  A 
crest  rose  17  inches  from  the  upper  edge  of  the  tablet,  making  the  total 
height  of  the  object  67  inches.  It  was  in  a  state  of  excellent  preserva- 
tion, the  only  serious  defect  being  the  loss  of  the  greater  portion  of 
the  nose.  The  quiet  strength  and  simplicity  of  the  face  is  something 
new  in  the  art  of  the  ancient  Americans.  It  was  well  formed,  the  lines 
simple  and  clear  cut,  and  without  a  shadow  of  the  conventionaL  Maj- 
esty was  so  plainly  stamped  on  the  countenance  that  it  was  known  by  the 
Indians  as  El  Bey^— The  King.  The  brow,  the  eyes,  and  the  nose,  as  far 
as  could  be  judged,  were  in  good  shape  and  proportion.  The  mouth 
was  hard  and  the  chin  firm  and  full  of  character. 

On  the  head  was  a  turban  with  a  banded  edge,  coming  well  down  on 
the  brow.  On  the  front  of  the  turban  an  elaborate  arrangement  of 
plumes  was  secured  by  a  double  band,  knotted  in  front.  Lying  on  its 
left  side,  supported  by  the  band,  was  a  mask  of  a  human  face  nearly 
half  the  size  of  that  of  £1  Eey.  This  mask,  the  ear-rings,  and  the  gor- 
get suspended  by  the  necklace  were  probably  chalchihuitls,  as  we  may 
well  imagine  that  a  man  of  his  consequence  would  naturally  choose  the 
favorite  green  stone  wherewith  to  adorn  his  person.  As  a  background 
for  the  mask  was  apparently  a  broad  leaf—- it  was  too  broad  to  have  been 
a  feather — supported  in  turn  by  two  others  of  similar  design.  These 
may  have  been  beaten  gold,  worked  into  the  form  of  broad  leaves  or 
plumes.  Behind  these  and  mounting  well  above,  on  each  side,  were  long 
plumes.  If  the  last  were  furnished  by  that  royal  bird  the  quetzalj  our 
cazique  surely  rejoiced  in  a  head  dress  which  in  gorgeous  brilliancy  left 
nothing  to  be  desired. 

From  the  lower  edge  of  the  turban,  behind  the  ears,  depended  braided 
folds,  as  of  cloth,  which  mingled  with  the  banded  ornamentation  on  the 
chest.  From  the  lobe  of  each  ear  was  suspended  a  medallion-shai)ed 
object,  and  a  larger  gorget  was  supported  by  the  necklace.  Around 
the  neck  and  upper  chest  other  circular  ornaments  were  apparently  fast- 
ened to  the  dress. 

The  tablet  had  ornamented  bands  and  lines  near  the  sides,  but  there 
was  no  appearance  of  hieroglyphs.  From  the  upper  margin  arose  a 
sort  of  crest,  which  curved  over  to  the  front  and  ended  in  a  tasseled 
arrangement  pendent  above  the  head.    The  appearance  of  the  tablet 
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and  crest  suggested  the  back  of  a  chair  of  state.  On  the  rear  surface 
a  fresh  cut  nearly  3  feet  square  showed  'where  the  tenon  had  been  re- 
moved. 

The  head  No.  II,  Fig.  5,  was  that  of  an  old  person,  whose  venerable 
appearance  was  heightened  by  the  deep  lines  on  brow  and  cheek.  Nearly 
the  whole  of  the  ear  was  taken  up  by  the  cylindrical  ornaments.  The 
head-dress  ended  below  in  a  fluted  band,  above  which,  in  front,  was 
the  body  of  a  bird.  The  tail  and  most  of  the  body  of  the  bird  had  been 
broken  away,  but  the  outstretched  wings  remained  to  give  evidence  of 
the  nature  of  the  cap. 


.^pi^..  . 


Fig.  5.— Sculpture  from  Pantaleou,  Guatemala. 

The  extreme  height  of  No.  II  was  21  inches.  No.  Ill,  Figs.  6  and  7, 
was  another  head  of  an  old  person,  but  instead  of  the  calmness  of  the 
preceding  face  there  was  depicted  the  inexpressible  sadness  of  age 
with  blindness.  Both  eyes  were  represented  as  hanging  from  the  sock- 
ets, the  balls  resting  on  the  cheeks.  The  chin  and  lower  lip  protruded, 
the  upper  lip  fallen  in  as  from  loss  of  teeth.  To  the  long  ears  were 
appended  large,  pear-shaped  ornaments.  The  head-dress  was  arranged 
in  braided  folds,  turban  like,  with  a  little  Tam  O'Shanter  cap  on  top. 
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This  specimeD  was  18}  inches  high. 


Fig.  6. — Sculpture  (torn  PauUleuu,GiuiU>iuaiii. 


Fio.  7.— Side  view  of  Fig.  6,  PanUleon. 
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Fio.  10.— Sculpture  from  Guatemala,  quarter  view  of  Fig.  8. 

Figs.  8,  9,  and  10,  full,  three-quarter,  and  side  views  of  the  head  Ni3. 
IV,  show  what  was  probably  the  most  strongly  characteristic  face  of  the 
lot.  The  prominent  brow  and  cheek-bones,  aquiline  nose,  and  well-formed 
chin  were  here  given  their  full  eifect,  as  in  this  one  figure  the  nose  was 
complete.  The  right  eye  was  hanging  from  its  orbit ;  around  the  mouth 
and  eyes  were  few  but  deep  wrinkles ;  and  between  the  eyes  the  skin 
was  drawn  into  two  heavy  perpendicular  folds,  giving  an  expression  of 
agonizing  pain. 

The  few  simple  lines  by  which  this  effect  was  produced  showed  in  the 
artist  real  strength,  far  removed  from  the  elaborate  but  fantastic  style 
of  conventional  Copan. 

The  long  ears  were  probably  exaggerated  in  size  by  the  heavy  orna- 
ments in  the  lower  lobes.  The  head-dress  was  arranged  in  folds,  and 
secured  by  a  band,  marked  with  longitudinal  and  transverse  lines,  which 
passed  behind  the  ears  and  under  the  chin,  well  back  against  the 
throat.  On  the  upper  left  side  was  an  elaborate  bow,  on  which  was  a 
circular  ornament  with  graven  outlines  of  eyes,  nose,  and  month.  On 
top  and  a  little  to  the  left  side  of  the  head  a  small  cap  was  jauntily 
placed.  The  cap  was  one  feature  in  the  tout  ensemble  which  gave  this 
more  the  look  of  a  woman's  head. 

The  height  was  23  inches. 
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The  object  of  the  sculptor  in  portraying  these  eyes  as  hanging  from 
their  sockets  is  rather  puzzling.  It  has  been  suggested  that  tearing 
out  the  eyes  was  a  mode  of  punishment  among  the  ancients.  But  it  re- 
quired long  time  and  much  labor  to  carve  one  of  these  heads  in  hard 
stone,  with  the  tools  at  their  command,  and  it  does  not  seem  likely  that 
such  honor  would  have  been  shown  to  criminals.  Don  Manuel  Herrera 
thought  that  the  fact  that  eye  complaints  were  prevalent  in  that  sec- 
tion should  be  considered  m  the  study  of  this  subject.  It  seems  as 
likely  as  not  that  these  were  representations  of  individuals  whose  mis- 
fortune was  depicted  in  the  sculptures,  the  artist  adopting  this  mode 
of  indicating  blindness. 


FiQ.  11.— Sculpture  firom  Paotaleon,  Gaatemala. 

In  Ko.  Y,  Fig.  11,  we  again  had  the  head  of  an  old  man. 

There  were  wrinkles  on  the  venerable  face  around  the  mouth  and 
eyes  and  particularly  strong  on  the  brow.  The  supraorbital  region 
and  cheek-bones  were  prominent,  the  mouth  firm,  and  the  large  nose 
was  aquiline  in  form.    The  tip  of  the  nose  w^as  broken. 

In  front  and  on  top  of  the  turban-like  arrangement  on  the  head  a 
broad  sash  or  band  was  tied  in  a  double  bow-knot,  the  ends  widening 
and  Mling  behind  and  to  the  lower  edge  of  the  ear  on  each  side.    The 
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little  cap  on  the  vertex  was  pretty  well  demolished.  The  beard-like  ar- 
rangement on  the  chin  may  have  been  intended  to  represent  a  chin-strap 
as  it  passed  up  behind  the  ear-rings,  and  was  apparently  continuous  with 
the  head-dress. 

This  is  one  of  the  most  striking  of  the  faces,  and  in  a  general  collec- 
tion would  suggest  the  patriarch  of  Western  Asia.  Its  height  was  21 
inches. 


■■^-r^Wr:  ,:..■■  ;.^v^ 


Fio.  12.— Sculpture  ftom  Pantaleon,  Guatemala. 

Fixed  into  the  wall  of  the  court,  behind  El  Eey,  was  No. VI,  shown  in 
Fig.  12.  It  was  the  roughest  of  the  specimens,  and  without  pecaliar 
features.  The  ear-rings  were  large,  and  on  the  cap  a  broken  surface 
showed  where  was  probably  a  knot,  as  on  Ko.  TV. 

Lying  in  the  court-yard  was  a  rough  representation  of  the  head  of  a* 
wild-cat,  and  a  skull  somewhat  similar  to  those  in  Habel's  drawings 
firom  Santa  Lucia  and  others  at  Copan. 

These  figures  in  simplicity  and  strength  differ  from  all  specimens  of 
ancient  American  sculpture  we  have  seen  pictured  or  described.  They 
stand  as  far  apart  from  the  grim  statues  of  Nicaragua  as  from  the  &n- 
tastic  and  hieroglyph-covered  mouoliths  of  Copan,  and  surely  deserve 
the  careful  consideration  of  American  archaeologists. 
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THE  GUESDE  COLLECTION  OF  ANTIQUITIES  IN  POINTE-A- 
PlTRE,  GCJADELOUPE,  WEST  INDIES. 

By  Otis  T.  Ma30n. 

INTRODUCIION. 

The  stone  implements  and  other  objects  described  in,  these  pages  be- 
long almost  exclusively  to  the  celebrated  collection  of  M.  Louis  Guesde, 
of  Pointe-^-Pitre,  Guadeloupe.  M.  Guesde  is  the  son  of  M.  Mathieu 
Guesde,  whose  series  of  Carib  stone  implements  attracted  so  much  at- 
tention in  the  Paris  Exposition  of  1867,  and  Louise  Loyseau,  a  Creole, 
of  Guadeloupe.  He  was  born  at  Hamacas,  Porto  Rico,  in  1844,  hut  at 
two  years  of  age  was  brought  by  his  parents  to  live  at  Pointe-^-Pitre. 
From  1856  to  1867  M.  Guesde  pursued  his  studies  in  Paris  and  returned 
to  Pointe-^-Pitre  as  register  to  the  minister  of  finance,  in  whose  office  he 
is  at  present  director  of  the  third  bureau.  He  has  inherited  from  his 
father  his  love  for  collecting  the  relics  of  the  ancient  Caribs,  and  for 
nearly  twenty  years  has  been  assiduous  in  his  efforts.  His  duties  call- 
ing him  to  reside  successively  in  various  quarters  of  the  island,  he 
profited  by  these  opportunities  to  carry  on  his  researches.  To  his  zeal 
as  collector  M.  Guesde  fortunately  adds  the  skill  of  the  artist,  and  he 
has  prepared  two  albums  of  aquarelles,  in  natural  size  and  color,  of  all 
the  types  in  his  museum.  One  of  these  albums  is  in  the  Trocadero 
Museum  at  Paris,  the  other  has  been  kindly  presented  to  the  Smith- 
sonian Institution  at  Washington.  So  lifelike  are  these  portraits  that 
one  has  no  difQculty  in  imagining  the  objects  before  him. 

In  a  former  publication  (Smithsonian  Annual  Report  for  1876,  pp. 
372-393)  a  very  large  collection  of  somewhat  similar  objects,  gathered 
by  Mr.  George  Latimer  in  Porto  Eico,  was  described  and  some  reflec- 
tions indulged  in  respecting  those  who  made  them.  Since  that  paper 
appeared,  Mr.  E.  F.  im  Thum,  of  Georgetown,  British  Guiana,  has  given 
great  attention  to  this  subject,  and  is  the  author  of  several  illustrated 
articles  respecting  the  stone  implements  of  the  ancient  Caribs.  Without 
entering  into  a  discussion  upon  this  subject,  and  taking  for  granted  that 
the  Indians  of  the  *'  discovery  "  were  sufficiently  advanced  in  culture 
to  produce  such  works  of  art,  we  may  better  improve  the  present  oppor- 
tunity by  instituting  comparisons  with  well-known  peoples. 

II  we  would  look  for  the  evidence  of  the  reappearance  of  similar  forms 
and  customs  in  regions  wide  apart,  we  must  search  out  those  portions 
of  the  earth  that  present  the  same  general  features,  the  same  natural 
materials,  and  the  same  external  suggestions  or  motiVes.  While  the 
similarities  in  art  products  which  point  to  consanguinity  of  their  makers 
often  thrive  in  quite  contrary  circumstances,  so  outlandish  frequently 
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as  to  seem  like  the  distorted  memory  of  a  story,  or  little  snatches  oi  a 
melody  sang  in  a  distant  land,  those  similarities  which  indicate  the 
passing  of  a  certain  milestone  of  haman  progress  are  so  nearly  identical 
that  the  older  anthropologists  were  wont  to  believe  that  like  effects 
spmng  from  the  same  rather  than  from  like  canses. 

Fortunately,  there  are  two  regions  where  the  ground  has  not  been  so 
denuded  as  to  prevent  our  knowing  a  great  deal  about  the  primitive 
inhabitants;  where,  also,  the  natural  environment  is  so  similar  to  that 
of  the  West  Indies  as  to  lead  us  to  anticipate  even  the  discoverers  of 
their  relics.  These  two  areas  are  Oceanica  and  the  Northwest  coast  of 
America  from  Sitka  to  Yancouver  Island.  In  the  first-named  area  we 
must  include  the  Papuan,  the  Malay,  and  the  Polynesian ;  in  the  sec- 
ond, the  Thlinkit,  Haida,  Ghimsian,  Kwakiul,  Kutka,  and  Selish  stocks. 
We  might  also  include  the  tribes  of  British  Guiana  and  Yenezuela, 
which  have  been  so  exhaustively  described  by  Schomburgh  and  im 
Thurn.* 

In  all  these  regions  we  have :  (1)  Proximity  to  the  sea,  abounding  in 
edible  marine  animals ;  (2)  abundance  of  the  finest  timber  in  the  world 
for  savages  to  work  upon ;  (3)  lack  of  flint  and  plenty  of  volcanic  and 
metamorphic  rocks  susceptible  of  the  highest  polish ;  (4)  almost  entire 
absence  of  clay  or  of  some  of  the  other  natural  resources  for  the  man- 
ufacture of  fire-proof  vessels. 

In  the  descriptions  which  follow,  frequent  allusions  will  be  made  to 
similar  shapes  in  order  to  guess  at  the  functions  of  M.  Guesde's  speci- 
mens. 

The  editor  of  this  monograph  sincerely  regrets  that  he  has  not  the 
specimens  before  him ;  but  it  was  impossible  to  transport  with  safety  so 
many  valuable  objects  to  Washington,  and  equally  impossible  for  the 
editor  to  make  the  journey  to  Guadeloupe.  Fortunately,  M.  Guesde 
has  painted  in  water-colors,  with  scrupulous  care,  all  of  the  examples 
figured,  preserving  both  the  color  and  the  size.  The  omission  of  the 
thickness  would  somewhat  mar  the  description  in  many  cases,  were  we  not 
familiar  with  the  two  typical  forms  of  blades  so  frequently  figured  here. 

A  few  objects  not  belonging  to  M.  Guesde's  cabinet  will  be  introduced 
to  throw  light  upon  his  figures  and  to  supply  omissions  in  West  Indian 
archaeology. 

The  classification  adopted  here  is  for  convenience  of  comparison,  and 
it  may  be  that  things  with  different  function  will  be  found  side  by  side. 

The  nomenclature  of  the  parts  of  stone  implements  is  taken  from  John 
Evans'  classic  work,  "Ancient  Stone  Implements  of  Great  Britadn."  An 
ax  when  completed  consists  of  haft  and  blade.  The  parts  of  the  blade 
are  the  head  or  butt;  the  neck,  or  groove;  the  body,  having  sides, 
faces,  and  edge.  When  the  hafting  excavation  is  not  encircling  we 
may  have  either  latei-al  notches  or  facial  grooves. 

*  Among  the  Indians  of  Galana,  heiufr  sketches  chiefly  anthropologic,  fiY)m  the  in- 
terior of  British  Gniana.  By  Everard  F.  im  Thnm,  M.  A.  Oxon.  With  53  illiui- 
tratio'ns.    London:  Eegan,  Panl  &  Co.,  1883.    445,  pp.,  8vo.  ^  i 
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The  editor  cannot  conclude  this  introduction  without  paying  the 
highest  tribute  of  praise  to  M.  Guesde,  who  has,  at  great  cost,  brought 
together  so  many  wonderful  specimens  of  ancient  Oarib  art. 

As  a  guide  to  the  understanding  of  the  true  size  of  the  specimens  by 
the  drawings,  a  line  is  placed  by  the  side  of  each  picture,  and  upon 
these  lines  true  inches  on  the  specimens  are  indicated  by  dot^.  This 
plan  is  resorted  to  because  by  photographic  reductions  exact  propor- 
tions are  not  always  observed.  Whatever  reduction  the  camera  makes 
npon  the  drawing  it  will  also  make  on  the  accompanying  line,  and  the 
inch  spaces  will  be  reduced  accordingly. 

M.  Guesde  gives  the  following  bit  of  personal  history  concerning 
these  antiquities  (pp.  53-60) : 

From  my  youth  I  have  always  been  deeply  impressed  with  what  I 
have  read  about  the  Oaribs.  The  sight  of  the  stone  objects  which  once 
belonged  to  these  primitive  inhabitants  of  the  Antilles  produced  an 
indescribable  impression  on  me. 

As  years  went  by  the  stronger  became  my  desire  to  collect  together 
all  that  the  soil  of  Gaudeloupe  might  contain  relating  to  the  Caribs. 

I  accordingly  went  to  work  in  the  year  1866,  and  after  eighteen  y^ars 
of  constant  research,  never  allowing  myself  to  be  discouraged  by  any 
difficulty,  I  have  the  satisfaction  of  being  able  to  exhibit  to  ethnolo- 
gists this  collection,  which  I  believe  to  be  more  complete  than  all  others 
now  existing,  in  Paris  as  well  as  in  America. 

My  collection  includes  roughly- worked  stones  indicating  an  industry 
in  its  infancy ;  and  others,  on  the  contrary,  which  are  brought  to  such 
a  degree  of  perfection  that  it  would  be  difficult  to  improve  on  them, 
either  in  design  or  workmanship. 

It  is  necessary  to  state  the  fact  which  permitted  John  Lubbock  to 
class  the  aboriginal  inhabitants  of  the  American  islands  among  the 
neolithic  peoples ;  it  is  because  the  stone  is  always  polished.  There 
is  not  a  single  relic  formed  solely  by  being  chipped,  for  those  rare 
pieces  (axes  or  chisels)  which  present  such  an  appearance  also  have  the 
surface  very  well  polished.  Besides,  these  volcanic  stones  cannot  be 
worked  by  chipping,  like  flint,  quartz,  or  obsidian. 

We  come  across  axes  so  small  that  we  ask  ourselves  if  they  were  not 
used  by  pygmies,  and  these  alongside  of  others  so  large  and  heavy 
that  we  dream  of  Titans,  and  no  longer  of  men  like  ourselves. 

In  addition  to  all  these  relics,  which  I  have  gathered  from  the  ground 
in  all  parts  of  the  colony,  both  on  the  seashore  and  in  the  interior,  and 
at  altitudes  of  from  200  to  900  meters,  enormous  stones  covered  with 
strange  designs  are  found,  especially  in  a  single  quarter  of  Guadeloupe 
proper.  The  dimensions  of  these  stones  vary  considerably.  In  some 
the  drawings  are  so  high  up  that  it  is  difficult  to  reach  them;  in  others 
they  are  near  the  ground  or  buried  under  the  surface.  They  are  scat- 
tered without  order  about  the  country  and  in  the  beds  of  the  rivers. 
At  St.  Vincent,  also,  the  last  refuge  of  the  Garibs,  stones  with  inscrip- 
tions on  them  are  found  in  the  beds  of  rivers.  ^      ,    j 
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It  is  now  very  difficalt  to  find  wrought  stones  in  the  ground.  Here 
and  there  the  plow  or  the  hoe  turns  up  some  occasional  fragments. 
These  stones  lie  in  fact  in  the  arable  layer  or  stratum,  and  this  has  been 
so  well  worked  that  everything  it  contained  has  been  brought  to  light. 
New  clearings  alone  would  favor  the  collector.  In  the  deep  strata 
would  other  things  belonging  to  an  earlier  race  be  found?  In  the  case 
of  Grande-Terre  it  would  be  impossible,  for  as  soon  as  we  have  passed 
the  vegetable  mold  we  reach  calcareous  rocks,  Madreporic  formations 
containing  numerous  fossil  shells  and  dog-fish,  which  preclude  all  idea 
of  the  presence  of  man.  It  appears  to  me  more  probable  in  the  case 
of  Guadeloupe,  which  is  of  more  ancient  formation,  and  which  must  at 
all  times  have  offered  more  resources  to  man. 

However  large  may  be  the  number  and  variety  of  the  types  which  I 
possess,  I  still  consider  my  work  incomplete. 

It  constitutes  only  the  prolegomena  of  what  I  would  wish  to  accom- 
plish. 

In  the  presence  of  this  collection,  one  is  led  to  ask  if  these  wrought 
stones  are  the  work  of  the  Yguiris  or  of  the  Caribs,  or  if  they  wonld 
not  belong  to  these  two  races.  We  are  in  almost  complete  darkness  on 
this  point.  It  is  necessary  to  throw  some  light  on  the  subject.  This 
could  be  done  only  by  visiting  all  the  Lesser  Antilles,  which  were  al- 
ready occupied  by  the  Caribs  on  the  arrival  of  Columbus ;  the  Greater 
Antilles,  from  Porto  Eico  to  Cuba ;  and  Trinidad,  which  is  but  a  frag- 
ment recently  detached  from  the  continent ;  by  gathering  carefully  in 
each  island  all  the  wrought  stones  which  would  certainly  be  found  there; 
by  studying  with  the  utmost  care  the  inscribed  stones ;  by  classifying 
separately  the  inscriptions  and  relics  according  to  locality,  and  finally 
by  comparing  the  whole  together  in  order  to  determine  the  points  of 
relationship,        ^  } 

Having  completed  this  first  labor  in  the  Greater  and.  Lesser  Antilles, 
it  would  be  necessary  to  collect  together  the  relics  from  the  soil  of 
Guiana,  and,  taking  them  as  types,  to  compare  them  with  those  of  each 
Antille  separately.  Then  only  could  we  come  to  some  conclusion.  We 
would  have  laid  open  to  us,  in  fact,  the  now  silent  history  of  these 
aboriginal  inhabitants. 

I  have  been  able  to  obtain  some  pieces  from  Porto  Bico,  as  follows : 
1st.  Celts  of  all  sizes,  in  general  well  polished,  but  some  with  a  fine 
brilliant  glazing.  2d.  A  mortar  representing  a  bat — a  very  cunons 
piece  which  must  have  required  long  months  of  labor.  3d.  An  idol 
representing  a  man  lying  on  his  belly,  and  supporting  a  mountain  on 
his  back.  A  very  remarkable  peculiarity  is  that  the  legs  are  bent  as 
if  in  the  act  of  swimming.  I  think  that  this  idol  is  the  personification 
of  some  marine  deity,  protector  of  an  island.  4th.  An  enormous 
necklace,  covered  with  inscriptions  on  one  of  its  lower  surfaces.  This 
necklace  was  evidently  slung  over  the  shoulder  like  a  hunting-horn. 
5th.  The  lower  part  of  another  necklace,  but  without  any  inscription. 
6th.  A*  small  netting-needle.    7th.  Some  remains  of  pottpy  (heads  of 
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mfen  and  monkeys  modeled  with  great  boldness,  evidently  forming  cup- 
handles)  and  the  \ipper  rim  of  a  cup  which  must  have  been  of  great 
diameter.  Some  of  these  fragments  of  pottery  still  bear  traces  of  a 
fine  red  glazing.    . 

I  must  acknowledge  that  during  two  sojourns  at  Porto  Rico — one  of 
six  and  the  other  of  two  months— I  never  came  across  an  ax.  More- 
over there  is  not  a  single  ax  in  the  superb  collection  presented  to  the 
museum  at  Washington  by  Mr.  G.  Latimer,  and  which  is  entirely  from 
Porto  Rico.  The  abundance  of  axes  in  the  Lesser  Antilles  and  their 
complete  absence  in  Porto  Rico  would  seem  to  indicate  a  difference  of 
race  in  the  inhabitants  of  these  different  islands. 

I  have  been  able  to  obtain  five  perfect  celts  and  four  fragments  from 
Martinique,  one  single  celt — but  very  remarkable  for  form  and  polish — 
from  Dominica,  two  celts  and  three  axes  from  St.  Lucia,  and  one  celt 
from  Santo  Domingo  (the  Hispaniola  of  Columbus). 

Ko  typical  difference  can  be  established  between  the  celts,  whether 
they  come  from  Porto  Rico  or  from  Martinique,  Guadeloupe,  Dominica, 
and  St.  Lucia. 

Now,  since  the  strata  of  the  Lesser  Antilles  do  not  contain  the  mate- 
rial used  in  some  of  these  celts,  it  is  certain  that  they  were  not  made 
where  they  were  found.  Should  we  not,  therefore,  infer  from  this  that 
they  all  have  the  same  origin,  that  they  all  come  from  the  continent  or 
from  the  Greater  Antilles  ? 

I  have  in  my  possession  a  club  {baton)  from  the  Galibis  of  Dutch 
Guiana.  This  club  has  a  certain  age.  The  wood,  of  a  red  color  when 
freshly  cut,  has  assumed  a  very  deep  black  hue ;  the  cotton  thread 
around  the  handle  is  very  dirty.  The  weapon  has  seen  service.  This 
club  is  exactly  like  those  used  by  the  Caribs  of  the  islands,  and  which 
Father  Dutertre  has  described,  but  the  peculiar  part  of  it,  the  thing 
that  gives  it  an  enormous  interest,  is  the  green  celt  fixed  in  its  lower 
extremity.  Now,  this  celt  resembles  all  those  which  I  have  found  in 
Guadeloupe  and  the  other  islands.  Is  it  of  modern  manufacture  ?  Is 
it  not  rather  the  work  of  the  first  inhabitants  of  the  continent  ?  Has  it 
not  been  found  in  the  soil  and  used  by  its  discoverer?  I  would  decide 
without  hesitation  in  favor  of  the  latter  hypothesis,  for  it  is  covered 
with  a  patina  which  only  a  long  continuance  in  the  soil  could  give  it. 

Here  is  another  fact  which  seems  to  prove  that  the  Caribs  of  Colum- 
bus and  of  Father  Dutertre  are  the  same  as  those  of  Guiana. 

The  exterior  distinguishing  color  is  not  always  that  of  the  stone  of 
which  they  are  made.  The  color,  which  is  black,  red,  yellow,  brown, 
or  bluish,  partakes  essentially  of  that  of  the  soil  from  which  they  were 
taken.  Those  from  Grande-Terre,  whose  calcareous  soil  is  covered  with 
a  thin  layer  of  black  and  compact  vegetable  earth,  all  have  the  colors 
more  or  less  dark — brown,  red,  black — while  those  from  Guadeloupe 
proper,  whose  soil  is  covered  with  a  thick  layer  of  more  or  less  ferru- 
ginous red  earth,  have  the  tints  lighter.  Yellow  specimens  are  numer- 
ous there.     Many  of  them  have  preserved  their  normaL^nt.    These 
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ar^  the  ones  found  near  rivers.  Continaally  washed  by  their  waters, 
they  have  not  acquired  the  coating  of  rust  with  wMch  those  buried  in 
the  ground  are  covered. 

So  trae  is  the  above  that  every  fresh  break  shows  the  interior  of  the 
stone  to  be  of  a  different  color  from  the  exterior. 

All  these  rocks  are  volcanic,  and  are  naturally  either  black,  blue,  or 
green. 

This  peculiarity  does  not  generally  exist  in  polished  celts.  The  glaz- 
ing has  unalterably  fixed  the  color  of  the  stone.  They  have,  in  conse- 
quence, remained  free  ti'om  all  oxidation,  and  appear  as  if  just  from  the 
hands  of  the  workman. 

Axes. — Axes  are  more  numerous  than  all  the  other  pieces.  That  may 
be  easily  understood,  the  ax  being  of  prime  utility  to  man.  Some  are 
long  and  narrow,  others  short  and  wide.  Some  are  very  flat,  others 
very  thick.  Some  are  very  small,  while  others  are  of  enormous  size  and 
weight.  I  have  two  weighing,  respectively,  4  kilograms,  750  grams, 
and  4  kilograms,  776  grams.  Some  are  of  very  simple  construction, 
merely  the  natural  stone  of  appropriate  form,  which  a  little  working 
transformed  into  an  instrument;  while  others,  on  the  contrary,  are  true 
masterpieces,  which  will  bear  comparison  with  those  found  in  Denmark 
only.  The  latter  are  very  rare.  They  were  evidently  used  for  purposes 
of  parade,  for  it  cannot  be  allowed  that  the  author  of  such  a  work 
would  have  exposed  it  to  be  broken  at  the  first  shock,  thus  losing  the 
product  of  the  labor  of  several  months,  I  might  even  say  of  several  years. 

The  ax  admits  of  four  distinct  parts — the  head,  the  neck,  the  blade, 
the  cutting  edge. 

The  head  is  sometimes  round,  sometimes  flat,  sometimes  very  small, 
sometimes  as  large  as  the  blade.  Some  axes  have  one  or  several  trans- 
verse grooves,  some  have  none  at  all,  others  a  single  longitudinal  groove. 
The  last  are  very  rare.  Pierced  axes  are  very  rare.  The  holes  served, 
if  they  offer  any  assistance,  to  fasten  the  stone  to  the  handle ;  if  not,  to 
suspend  ornaments.  The  head  played  an  important  part  in  attaching 
the  ax  to' the  handle,  for  there  can  be  no  doubt  that  all  these  axes  had 
handles.  The  small  as  well  as  the  large  ones  were  fixed  on  a  wooden 
handle  by  means  of  cords  made  of  cotton  or  mohot. 

The  neck  is  more  or  less  lengthened.  Sometimes  it  is  formed  by  lat- 
eral notches  only,  but  generally  by  a  circular  depression. 

The  blade  varies  considerably  in  form,  length,  and  thickness.  There 
is  no  proportion  between  it  and  the  other  two  parts. 

The  edge  is  more  or  less  distinct.  In  some  axes  it  is  so  perfect  that 
one  would  think  they  had  been  sharpened  the  day  before. 

I  have  three  double-edged  axes — two  of  moderate  size,  the  other  very 
small.  I  have  four  axes  of  which  the  head  is  prolonged  into  a  long 
tail,  and  which  resemble  (one  of  them  especially)  that  which  has  been 
termed  Montezuma's  ax.  I  have  also  a  certain  number,  both  small  and 
very  large,  with  a  slight  but  decided  protuberance  on  the  lawyer  part  of 
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one  side  of  the  catting  edge,  which  suggests  the  idea  of  a  tool  appro, 
priated  to  some  special  purpose.  Finally,  I  have  some  axes  with  the 
blade  curved  like  that  of  a  cimeter.    These  are  rare. 


8. — Celts  vary  much  in  form,  size,  and  color.  Some  are  slender 
with  a  sharp  point,  others  are  massive  with  a  blunt  point ',  some  are 
broad  and  flat,  others  narrow  and  deep  ^  some  reach  enormous  propor- 
tions, while  others  are  very  much  reduced  in  size. 

Celts  are  scarcer  than  axes  in  Guadeloupe.  Most  of  them  are  made 
of  a  handsomer,  harder  material  than  that  used  for  axes,  such  as  ser- 
pentine, jade,  or  jadite.  The  fine  glazing  of  the  stone,  also,  is  found 
only  in  celts.  I  have  some,  large  and  small,  made  of  the  volcanic  stone 
used  ordinarily  for  axes.  These  are  very  well  polished,  but  not  glazed. 
This  handsome  glazing  gives  an  exalted  idea  of  the  industry  of  these 
savages,  for  it  could  not  be  done  better  in  our  days. 

The  Caribs  made  use  of  the  living  forces  of  nature  to  fix  the  celts  on 
the  wood.  But  to  introduce  a  celt  into  a  young  tree  and  let  the  tree 
grow  till  the  resistance  was  sufficient,  required  many  years.  I  believe, 
therefore,  that  they  rarely  had  recourse  to  this  process.  They  evi- 
dently followed  the  same  method  employed  by  the  Canaques  and  other 
savages  of  the  present  century  ignorant  of  the  use  of  metals,  whose 
celts  do  not  differ  from  those  found  in  our  islands.  This  method  con- 
sisted in  fixing  the  stone  by  the  aid  of  very  fine  cords  in  a  socket  pre- 
pared in  the  wooden  handle. 

I  must  not  forget  to  mention  the  shell  celts.  These  are  not  made  of 
living  shell,  which  would  not  have  been  hard  enough  for  the  purpose, 
but  of  fossil  shell.  They  are  very  rare.  They  were  extracted  from  the 
outer  edge  of  the  Stromhu8  gigaSj  very  common  in  the  Caribbean  Sea. 

It  is  to  be  supposed  that  the  glazed  celts  were  rather  warlike  weapons 
than  instruments  of  labor,  for  they^offer  more  resistance  in  proportion 
to  their  size,  and  we  know  besides  that  the  savages  used  in  war  what- 
ever had  most  value  in  their  eyes.  The  very  large-sized  celts  must  have 
served  as  wedges  in  splitting  trunks  of  trees. 

Casse-tStes. — ^The  casse-t^te  type  is  furnished  by  a  stone,  either  round 
or  with  bilateral  facets,  in  the  center  of  which  is  a  more  or  less  deep 
groove  for  the  wooden  handle.  One  can  easily  conceive  the  power  of 
such  a  weapon  wielded  by  a  muscular  arm  in  hand-to-hand  combat. 

Some  are  more  perfect  in  form  than  others.  Every  one  was  free  to 
fashion  so  important  a  weapon  as  best  suited  him. 

But  what  astonishes  the  observer  is  the  small  size  of  one  of  these 
relics.  Evidently  it  could  have  been  only  an  amulet,  worn  with  the 
idea  of  preserving  its  owner  from  the  blows  of  the  weapon  it  represented. 

Other  casse-t^tes  were  used  without  handles.  Only  two  types  figure 
in  my  collection.    This  weapon  had  not  the  value  of  the  preceding. 

FeatleSj  grinders, — Pestles  and  grinders  are  of  various  forms  and  sizes. 
My  collection  includes  a  certain  number  of  them.  I  possess  a  single 
specimen,  which  was  used  with  both  hands. 
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Mortars. — Mortars  are  not  very  nameroos.  This  is  explained  by  the 
flact  that  any  hard  stone  which  was  flat  and  smooth  would  take  their 
place.  The  complete  mortar  could  have  been  only  an  article  of  loxory 
belonging  to  a  cacique. 

Shall  I  designate  as  mortar  that  rounded  concave  stone  with  regular 
grooves  descending  &om  the  central  point  to  the  rim  t  Although  quite 
hollow  on  its  lower  surface,  I  do  not  think  it  could  have  been  anything 
but  the  lid  of  a  large  vase,  grooved  or  fluted  in  like  manner.  In  fact 
this  mortar  would  have  had  no  fixed  position.  It  could  not  remain 
stationary  in  the  position  necessary  to  make  use  of  it.  Or  should  we 
not  rather  think  that  the  maker  of  this  piece  wished  to  represent  a  mili- 
form  cactus  so  common  in  the  Antilles  f  And  in  this  case  should  we  not 
rather  class  it  among  the  idols  f    (Fig.  172.) 

Dishes. — ^There  are  but  two  dishes  in  my  collection :  1st.  A  large  one 
of  rude  workmanship.  The  concavity  only  is  polished;  the  exterior 
rough  and  very  irregular.  2d.  A  small  one  of  very  remarkable  finish. 
It  is  in  fact  very  well  polished  on  all  its  inner  and  outer  surfaces. 

Harpoon. — One  single  harpoon,  slightly  broken  at  the  three  extremi- 
ties. The  absent  parts  can,  however,  easily  be  restored  in  following 
the  lines  traced  on  the  body  of  the  piece.  This  instrument  is  very 
remarkable. 

Hoolcs. — I  have  two  hooks  very  different  in  form.  Both  are  a  little 
broken,  but  easy  to  reconstruct  by  following  the  method  indicated 
above. 

Awls. — ^Awls  are  rare.  My  collection  includes  only  two  of  them,  but 
I  must  state  that  the  material  employed  is  harder  than  that  of  the 
ordinary  tools  and  instruments. 

Chisels. — Chisels  are  numerous  and  of  various  forms  and  sizes.  The 
basil  of  the  cutting-edge  is  perfect.  Some  of  them  are  made  of  the 
same  material  used  in  the  fine  celts,  and,  like  the  latter,  have  the 
handsome  glazing  mentioned  above. 

Va^es. — I  have  only  two  vases.  One  is  of  guaiacum.  The  handle  is 
perfectly  isolated  from  the  body  of  the  vase.  This  piece  is  of  very  great 
interest.  As  the  guaiacum  is  incorruptible,  we  need  not  be  surprised 
that  it  has  come  down  to  us.  It  was  found  at  Bertram  Creek,  the  last 
quarter  of  Guadeloupe  inhabited  by  the  Caribs.  Its  edges  are  worn 
and  hacked,  and  bear  evidence  of  having  been  a  long  time  in  the  earth. 
I  have  seen  a  small  tortoise  of  the  same  wood  found  in  a  cave  at  St. 
Vincent. 

The  other  in  my  possession  is  of  stone.  It  is  an  astonishing  piece 
from  its  general  regularity  and  its  contour. 

Shall  I  class  among  the  vases  that  small  cup  with  a  rather  long 
spout?  It  rather  resembles  a  spoon,  and  I  think  that  it  might  be  des- 
ignated as  such,  taking  into  consideration  the  break,  which  leads  us  to 
suppose  that  a  prolongation  forming  a  handle  formerly  ®^f^^(jTp 
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Netting-needles. — ^There  is  one  small  netting-needle,  very  well  made 
and  very  regular,  which  evidently  served  to  net  cotton,  and  two  other 
larger,  more  massive  ones,  which  served  to  prepare  cords. 

Idols. — The  idols  are  six  in  number. 

1st.  One  representing  a  man  extended  on  his  back,  the  legs  bent 
under  him,  the  arms  applied  tx)  the  chest,  the  head  covered  with  a  cap, 
the  sexual  organs  very  conspicuous.  It  is  well  finished  and  must  have 
cost  years  of  diligent  labor.    (Fig.  200). 

2d.  One  representing  a  man  on  one  face  and  a  monkey  on  the  other, 
is  very  interesting  (Fig.  210).  It  was  found  at  Matouba.  The  work 
on  this  statuette  is  rude.  The  hand  that  made  it  was  wanting  in  skill. 
But  what  shall  we  say  of  the  genius  which  inspired  this  combination  of 
man  and  monkey?    Should  we  not  consider  Darwin  only  a  plagiarist! 

3d.  Another  fourid  in  Guadeloupe,  of  the  same  type  as  that  from 
Porto  Eico,  but  much  larger  and  so  rough  that  it  cannot  be  determined 
what  it  represents.    The  under  surface  is  slightly  concave. 

4th.  A  small  granite  pyramid,  with  three  grooves  or  furrows  on  its 
lower  part.    It  was  found  on  the  island  of  D6sirade. 

5th.  A  head  with  two  faces  surmounted  by  a  Phrygian  cap.  This 
head  was  to  be  fixed  on  another  stone  or  a  piece  of  wood  forming  the 
body  of  the  idol,  for  it  is  much  too  heavy  to  admit  of  the  supposition 
that  it  wascarried  in  the  hand.  I  have  vainly  searched  for  this  com- 
plemental  lower  portion  at  the  place  where  I  found  the  head. 

With  this  last  idol  we  must  place  an  ax  and  one  other  piece,  both 
having  lines  identical  with  those  of  the  idol  head.  I  think  they  repre- 
sent faces. 

Amulets. — ^The  principal  amulet  is  of  carbonate  of  lime  in  bladed 
crystallization.  It  represents  a  mahoya  (evil  spirit)  with  bended  arms 
and  legs,  and  the  virile  organ  in  a  state  of  action.  The  shoulders  are 
pierced  posteriorly  to  allow  of  the  suspension  of  the  amulet.  The 
other  amulets  are  medallions  of  different  sizes,  more  or  less  round,  aU 
pierced  with  a  smaU  hole  to  admit  of  suspension.  I  have  a  single 
smaU  crescent  of  stone,  an  evident  Depresentation  of  the  caracoli  of 
metal.  This  crescent  must  have  been  set  in  wood,  unless  it  was  pro- 
vided with  a  cotton  string  terminating  at  each  extremity  in  a  small 
cord  for  suspension. 

Disks  or  quoits. — I  have  six  disks,  large  and  small.  One  especially 
is  a  very  remarkable  piece  of  work.  There  is  no  doubt  about  the 
determination  of  these  relics.    The  Caribs  played  quoits. 

EdicuU. — ^A  small  monument  having  handles  on  each  side,  on  top  of 
the  handles  a  platform  disappearing  under  a  vault.  There  is  a  hole  in 
the  middle,  presumably  the  place  for  an  idol.  This  relic  is  very  curious, 
and  reminds  one  of  the  Mexican  teocalli.    (Fig.  194). 

Chisels  of  shell. — Besides  the  various  stone  tools,  my  collection  in- 
cludes a  series  of  very  fine  chisels  extracted  from  the  outer*  edge  of  the 
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Strambus  gigas.  This  part  of  the  shell  is  very  thick  and  harder  than 
stone.  It  is  certain  that  the  Caribs  did  not  use  the  living  StrambuSj 
but  were  careful  to  take  the  fossil  Strombij  which  had  in  time  acquired 
the  hardness  of  ivory. 

Stone  for  making  axes. — I  have  in  my  possession  a  very  interesting 
stone,  which  has  inscribed  on  it  the  use  for  which  it  was  intended.  It 
has  concavities  on  three  of  its  surfaces.  It  is  evidently  a  kind  of 
grind-stone,  on  which  stones  were  rubbed  in  order  to  shape  them. 

Since  writing  the  above,  I  have  had  the  good  fortune  to  discover  in 
Grande-terre,  in  a  piece  of  ground  which  had  not  been  plowed  for  60 
or  80  years,  two  tools  of  flaked  flint^a  knife  and  hacking-knife.  This 
discovery  somewhat  modifies  the  theory  held  to  this  day  by  writers  on 
America  thB,t  jldked  flint  does  not  exist  in  the  Antilles. 

It  is  very  evident  however  that  these  two  flints* were  not  dug  from 
the  soil  of  the  island  and  then  flaked  by  their  possessor,  for  this  stone 
does  not  exist  in  Grande- terre  or  Guadeloupe  in  a  state  of  nature. 

These  two  flaked  flints  establish,  in  an  irrefutable  manner,  the  fact 
of  a  migration  of  men  from  the  valleys  of  the  Orinoco  towards  the 
islands. 

I.  UNPOLISHED  IMPLEMENTS. 

These  do  not  form  a  class  apart,  but  they  are  exceedingly  useful  as 
showing  the  method  of  blocking  out  the  more  elaborate  implements, 
when  nature 'has  not  supplied  a  polished  pebble  suf&ciently  near  to  the 
desired  pattern.  The  three  methods  of  chipping,  picking,  and  grinding 
are  all  outlined  in  this  group  (Figs.  1-8). 


FiG.l, 

Fig.  1.  An  unsymmetrical,  rude  blade,  of  mottled  brown  and  gray 
color.  The  surfaces  are  nearly  as  they  were  left  by  the  removal  of  great 
spalls^  but  the  edge  is  ground,  and  has  that  peculiar  slope  belonging 
to  old  axes  battered  on  the  corner  away  from  the  workman.  There  is 
as  yet  no  indication  of  groove  or  haft  notches,  and,  therefore,  if  the 
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specimen  was  ased  with  a  handle,  the  blade  must  have  been  inserted  or 
lashed  (see  Fig.  14). 

Length,  4-1^  inches ;  greatest  width,  3  inches. 

Fig.  2.  A  rudely-chipped  blade  of  black  color.  The  outline  is  bell- 
shaped,  and  with  sufficient  grinding  and  polishing  would  resemble  some 
of  the  more  beautiful  objects  in  the  collection  (see  Fig.  65  and  others). 
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Fig.  2. 
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The  implement  has  already  a  pleasing  outline,  and  the  form  re-appears 
in  Costa  Eica  and  Chiriqui,  where  great  numbers  of  celts  of  this  shape, 
but  smaller,  were  recovered. 
Length,  5^  inches ;  width,  3j^  inches. 
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Fig,  3. 

Fig.  3.  A  chipped  blade  of  very  light  brown  surface,  subtriangular 
in  outline.  Much  of  the  surface  is  untouched,  and  there  is  just  enough 
of  lateral  notching,  &c.,  to  show  that  the  great  variety  of  form  in  such 
implements  after  they  are  finished  is  partly  due  to  nature  and  partly 
to  the  workman's  desire  to  produce  a  certain  kind  of  implement.    It  is 
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very  much  like  onr  handwriting;  we  try  to  imitate  certain  copies,  but 
we  only  preserve  the  type  while  we  stamp  our  own  individualities  upon 
them.  All  sorts  of  pebbles  lie  at  the  hand  of  the  savage  mechanic, 
none  of  them  just  what  he  wants.  He  selects  the  best  and  founds  a 
new  type  for  the  learned  archaeologists.  A  collection  of  pebbles  from 
the  West  Indies  would  be  very  instructive  in  showing  just  how  far 
nature  had  been  the  draughtsman  and  the  teacher  of  the  aboriginal 
artisan.  This  implement,  though  rude,  shows  much  use,  and  rather 
hints  that  fine  polish  is  evidence  of  age  and  much  use  in  many  cases. 
Length,  5^V  inches ;  greatest  width,  3^^  inches. 

^  "^^^  ■■■■.■■■  ■.  ■■■■.-  .'.-■v-^:'"  ■...v.--'^-'^ 
^^^:^^^^:^^:. ;^.  ■  :■  ■':■■- ^^^^^^^0^. :;;■:. ;■  ;■  ■  ■  -■  ^ 

l^^i^f^^v'' ^■■:    '■■  ■'  '■"■      ■'  ■■^^^'■!'  ■  :  :■    ■.■■■■■   \-'^C^ 


FIG.  4. 

Fig.  4.  A  coarsely -chipped  blade  of  purplish-brown  surface.  The 
spalls  have  been  taken  off  with  great  boldness  from  the  faces  and  the 
groove.  The  specimen  is  so  broken  at  the  edge  as  to  make  it  uncertain 
whether  it  has  been  used  at  all. 

Length,  7-^  inches ;  width,  4  inches. 
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Fig.  5. 


Fig.  5.  A  chipped  blade  of  beautiful  orange-brown  surface,  which  has 
been  much  modified  by  grinding.  In  type  it  belongs  to  a  low  order  of 
axes,  having  only  lateral  notches.    On  the  faces  are  very  slight  haft 
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cavities,  showing  plainly  the  pecking.  ,  Flint  implements  with  smooth 
edges  and  partially  ground  sides  are  quite  numerous  in  European  col- 
lections, leading  to  the  conviction  that  polished  celts  are  of  two  kinds, 
those  polished  at  once  and  those  polished  by  years  of  grinding. 
Length,  7J  inches ;  width,  4^^^^  inches. 
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Fig.  6. 


Fig.  6.  A  chipped  blade  of  slate-brown  color.  The  shape  is  that  of 
the  typical  hoe,  the  sides  being  rather  incurved  than  decidedly  notched. 
The  surfaces  are  much  worn  and  the  edge  ground  away  unevenly,  fur- 
nishing another  example  similar  to  those  of  England  and  the  Continent, 
above  noticed,  made  of  flint.  It  is  in  many  cases  difficult  to  decide  how 
much  the  change  of  surface  is  due  to  use  and  how  much  is  due  to 
weathering. 

Length,  7^  inches  5  width,  4^  inches. 
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Fig.  7. 


Fig.  7.  A  chipped  blade  of  light-brown  color.    The  form  decidedly 
resembles  that  of  the  chipped  hoe  occurring  in  many  parts  of  the  United 
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States.  By  this  it  is  not  meant  that  the  maker  of  the  implement  was  an 
agricoltnrist.  There  are  slight  indentations  at  the  sides  for  hafting,  and 
the  edge  is  slightly  worn  off  on  what  we  may  be  allowed  to  call  the  ont- 
side. 

Length,  6-^  inches ;  width,  4^-^  inches. 

Fig.  8.  A  chipped  blade  of  brown  color  on  the  weathered  portions. 
There  can  be  no  question,  from  the  general  outline  of  this  rude  speci- 
men that  we  have  here  blocked  out,  what  was  designed  to  be  a  fiinished 


Fig.  8. 

blade  with  small  butt  (Figs.  193, 194).    Theedge  chippings exhibiting  the 
natural  black  color  of  the  stone,  seem  to  be  much  more  recent  than  the 
rest,  and  may  have  resulted  from  accidental  breakage. 
Length,  6  inches ;  greatest  width,  3^. 

II.  POLISHED  BLADES  WITHOUT  HAFT-GROOVES. 

The  typical  "celt"  of  the  West  Indies  is  the  almond-shaped  variety, 
called  "petaloid''  by  Mr.  im  Thum,  so  distinctly  recognizable  that 
John  Evans  receives  an  alleged  Scottish  specimen  of  the  same  shape 
with  suspicion.  But  this  petaloid  or  almond  variety  runs  into  other 
forms,  notably  what  we  might  call  the  Papuan  type.  The  petaloid 
type  was  doubtless  inserted  or  "  perserted  " ;  but  the  flatter  Papuan 
form  was  always  inserted,  and  served  with  sennit  or  other  twine.  The 
hafts  also  were  of  different  shapes;  that  of  the  former  was  straight, 
that  of  the  latter  lambdoidal.  In  certain  portions  of  the  Antilles  the 
greatest  abundance  of  shell  chisels  are  found,  and  it  would  not  be  mar- 
velous to  discover  in  stone  implements  a  close  resemblance  to  some  of 
these. 

When  we  remember  that  we  are  speaking  of  a  maritime  people  who 
had  the  greatest  abundance  of  ship  timber  at  hand  and  leisure  to  work 
it,  and  that  they  had  the  very  best  volcanic  rocks  to  convert  into  imple- 
ments, we  have  only  to  turn  either  to  New  Guinea  or  Queen  Charlotte 
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Islands  to  reconstruct  in  part  the  lost  social  fabric  of  those  who  used  M. 
Gnesde's  stone  adze  blades. 

The  Garibs  had  two  kinds  of  boats — a  very  large  canonia  and  a  small 
couliala,  both  dug  out  of  a  single  trunk.  The  former  attained  a  length 
of  40  feet  and  were  7  or  8  feet  wide.  They  could  carry  fifty  persons 
with  arms  and  baggage,  and  were  worked  with  oars  and  sails.  The 
coulialas  were  not  more  than  20  feet  long  and  3  or  4  wide ;  they  were 
proi)elled  with  paddles.  The  Indians  of  the  Northwest  Coast  have  the 
same  distinction  of  dug-outs.  In  the  National  Museum  at  Washington 
may  be  seen  both  the  immense  family  boat,  over  60  feet  long,  and  the 
smaller,  more  shapely  whaleboat,  about  12  feet  long,  from  the  same 
people,  carved  from  the  Thuja  gigantea. 


/^!!P^' 


Fig.  9.  A  celt  or  blade  of  the  simplest  form,  and  dark  brown  in 
color.  In  this  specimen  we  have  an  example  of  economy  in  working. 
Just  as  the  ancient  flint- workers  of  France  began  their  celts  by  grind- 
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Fig.  10. 


Fig.  11. 


ing  down  the  edge  of  a  chipped  core;  so  the  ancient  West  Indian  levied 
upon  Nature  for  all  the  work  he  could  extort  from  her,  and  was  more 
fortunate  than  his  brethren  of  France,  for  Nature  did  his  polishing  for 
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him.  There  would  seem  to  be  two  edges  to  this  specimen,  but  the 
smaller  one  is  a  little  modified  from  the  natural  shape. 

Length,  7 J  inches;  width,  2  inches. 

Figs.  10  and  11.  Two  blades  or  celts  of  brown  surface  and  highly 
polished.  These  objects  should  certainly  be  called  chisels  if  any  are  to 
receive  that  name.  Figure  10  has  sloping  sides,  while  in  Fig.  11  they 
are  almost  parallel.  The  outline  of  each  is  perfectly  symmetrical  and 
the  edges  so  neatly  bevelled  as  almost  to  create  a  suspicion  of  their  sav- 
age origin.  These  specimens  would  be  considered  unique  in  any  area  of 
lithic  culture,  and  certainly  the  West  Indies  have  produced  no  others 
similar.     (See  Timehri  i\  p.  265, 1-7.) 

Length  of  10,  6^^  inches ;  of  11,  5^  inches. 
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Fig.  12. 

Fig.  12.  Polished  blade  from  New  Caledonia.  The  material  is  of  a 
clear  green  color  resembling  jade.  Professor  Baird  has  given  the  name 
jadoid  to  this  whole  class  of  minerals  so  well  known  to  archaeologists. 
This  shape  is  well  known  throughout  the  Papuan  area,  most  of  the 
blades  being  mounted  in  curiously- wrought  lambdoidal  handles,  very 
thin  and  wide  above  and  at  the  blade.  The  wonder  is  how  such  tools 
could  have  been  used  with  any  effect  (see  Fig.  14). 

Length,  5-^^  inches  j  width,  3  inches. 
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Fig.  13. 


Fig.  13.  Polished  blade  from  New  Caledonia,  of  light-mottled  green 
color.  It  resembles  Fig.  12  in  general  appearance,  but  the  edge  has 
been  much  used,  indicated  clearly  by  the  battering  on  the  outer  side. 

Length,  7-^  inches ;  width,  3^^  inches. 
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Fig.  14.  Hafted   blade  from  New  Guinea,  of  dark-green  colored 
material,  probably  serpentine.  The  lambdoidal  haft  and  the  serving  are 


Fig.  14. 


shown,  but  M.  Guesde's  figure  conveys  too  much  the  idea  of  an  adze. 
The  plane  of  the  blade  splits  the  haft,  is  not  perpendicular  to  the  plane 
of  the  haft. 
Length  of  shank  and  blade,  12^  inches ;  width  of  blade,  3  inches. 
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Fig  16. 


Fig.  15.  A  beautifully  polished  blade  of  hard,  black-colored  material. 
This  specimen  is  remarkable  for  its  curved  butt,  straight  sides,  flattened 
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&ces,  and  fine  edge.  The  elongatecl  hexagon  in  section  is  not  nncom- 
mon  in  the  West  Indies,  and  occurs  very  frequently  in  Costa  Eica.  The 
bent  butt  of  the  blade  is  a  very  common  feature  in  shell  blades.  Per- 
haps the  only  truth  about  the  shape  is  that  the  savage  found  it  so  and 
let  it  stay. 
.    Length,  4^  inches ;  greatest  width,  l-^V  inches. 

III.  FACES   CONTINUOUS,  SIDES  INCURVED  OR  NOTCHED. 

The  next  type  which  is  to  be  considered  is  that  in  which  the  faces  are 
continuous  from  the  edge  to  the  opposite  extremity,  but  the  sides,  near 
the  butt,  have  been  modified  in  various  ways,  apparently  to  aid  in  haft- 
ing.  The  butt,  or  head,  also  passes  through  a  variety  of  modifications, 
almost  as  numerous  as  the  proximal  end  of  leaves.  Such  implements  or 
forms  have  a  certain  number  of  possibilities.  They  may  have  been  fefl- 
.ing  axes,  hoes,  adzes,  battle-axes,  ceremonial  axes,  or  simply  works  of 
art.  That  is  to  say,  similar  objects  have  been  found  performing  these 
functions  in  different  parts  of  the  world.  Eeverting  to  our  typical  areas 
we  are  at  a  loss  to  proceed.  The  Haida  do  not  use  implements  of  these 
shapes ;  the  Mound  Builders  did,  however,  and  many  of  this  class  can  be 
duplicated  in  our  collections. 
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Fig.  16. 


Fig.  16.  A  long,  slender  blade,  of  blackish-brown  color.  The  butt  is 
irregularly  curved,  and  rimmed  or  hollowed  at  the  notches.  The  haft- 
ing  space  is  hardly  to  be  called  a  notch,  passing  imperceptibly  into  the 
sides  below.  The  latter  are  not  alike  and  the  edge  has  been  recently 
broken.    A  natural  seam  mars  the  surface  from  top  to  bottom. 

Length,  llj  inches ;  greatest  width,  4j^  inches. 

Fig.  17.  A  rude  blade,  of  very  dark-colored  material  that  has  weath- 
ered to  a  creamy  yellow  on  the  exposed  surfaces.  The  butt  is  rough 
and  truncated.  The  hafting  spaces  have  different  curves  and  widens 
sharply  to  the  sides  of  the  specimen ;  the  latter  pass  insensibly  into  the 
edge.  In  Mr.  E.  F.  im  Thurn's  Timehri  Plate  viii.  Fig.  6,  is  a  similar 
Ungulate  form,  where  the  sides  continue  to  the  truncated  butt,  and  the 
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little  notches  for  haffcin^  are  only  aboat  one-fourth  of  an  inch  wide  and 
deep,  and  are  squarely  cut  in. 
Length,  7  inches ;  greatest  width,  4,^  inches ;  notch,  3  inches  wide. 
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Fig.  18. 
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Fig.  19. 


Fig.  18.  A  rude,  massive  blade  of  bright  brown  color.    The  butt  is 
triangular  in  outline.     The  attachment  of  the  handle  was  secured  by 
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concavities  at  the  sides  and  a  very  slight  pecking  on  the  faces.  The 
edge  is  much  broken,  and  large  fra(7tures  on  the  sides,  as  ^ell  as  the 
weathering,  give  to  the  implement  the  appearance  of  great  age.  This 
form  is  very  common  throughout  the  United  States,  especially  in  those 
areas  where  the  aborigines  were  agriculturists. 
Length,  lOf  inches ;  width,  6J  inches. 

rig.  19.  A  massive  blade  of  orange-brown  patina.  In  general  appear- 
ance the  specimen  resembles  Fig.  18,  but  the  polish  is  finer  and  the  butt 
more  acute,  the  unlikeness  of  the  two  lateral  hafting  spaces  being 
very  notable.    The  edge  has  been  broken  and  ground  again. 

Length,  llj  inches ;  greatest  width,  5J  inches ;  the  edge  could  not 
have  been  more  than  4  inches. 

Fig.  20.  An  elongated  ellipsoi- 
dal blade  of  light-brown  color. 
The  butt  is  gracefully  rounded 
A    and  rimmed  or  bent  down  over 
^  the  notches  like  the  rim  of  a  pot. 
';  The  latter  notches  pass  insensi- 
rf  bly   into    the    unsymmetrical 
sides. 

Length,  5  inches ;  width,  2^^ 
inches. 
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Fig.  20. 


fi:-''-\  ''        ■■•■■■  .''^  ■■ 


-•'^>^ 


^■.  ■         ■■  ■■■■-■    ■':  .  .-/ -.-v^v'-^r^'^-^V-'cv"^"'  ^  ■ '  ^^'    ■■■'■•  -•.^^:J 


^-r- 


ii<.- 
%i\' 


■  •'.'•'■••'■■•"^ 

.m- 

:-::M 

■/:'^'-"''r  tv.Vi'      •■ 

■   "v-i-^l 

\%^yj/,  •••^,v*/':-. 

•r^-^'-  ■      ■   '.■•■ 

■  '.  !:M 

■:'/:^':m 

'.\^      **    ■    *' 

'■  ■  '■•  %o/:- 

.  •.  .  ■  ;-.,>/:^' 

•  >''»y-.t 

v.:^r 

^*£^^^ 


^^■: 


'"^^.-(j. J^;V     .■■■■■■.■■    -v' "!.■  J ^;"v  ..;/.>'.:    . 


Fig.  21. 

Fig.  21.  An  enormous  blade  of  caf^  au  lait  color,  not  only  the  largest 
in  M.  Guesde's  collection,  but  no  other  has  been  reported  from  this  area 
that  approaches  it  in  size.  The  attractiveness  of  the  specimen  is  equal 
to  its  size.  The  butt,  concavities,  sides,  and  edge  form  one  unbroken 
curve.    A  slight  bulging  on  the  lower  side  and  the  worn  appearance 
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of  the  edge  on  the  same  side  lead  to  the  suspicion  that  blades  of  this 
type  were  made  with  inner  and  oirter  sides. 
Length,  12^  inches ;  greatest  width,  7|  inches. 
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Fig.  22. 


Fig.  23. 


Fig.  22.  A  meri  shaped  blade  of  slate-brown  color.  The  interesting 
feature  about  the  specimen  is  that  the  sides  and  butt  are  squared  even 
more  than  is  shown  by  the  drawing. 

Length,  4t^  inches  ;  width  of  blade,  3^  inches. 

Fig.  23.  A  thin,  flat  blade  of  mottled-blue  and  cream-colored  marble. 
In  type  it  is  similar  to  several  in  Sir  Thomas  Graham  Briggs' collection 
from  St.  Vincent  and  Antigua  (Timehri,  ii,  263;  iii.  111).  M.  Guesde 
says  that  identical  forms  have  been  found  in  Dutch  Guiana.  Mr.  im 
Thurn  believes  this  form  to  have  been  used  like  a  hoe  or  adze  rather 
than  as  an  tix.  The  side  notches  relegate  the  specimen  to  the  hoe  class. 
Especial  attention  is  here  called  to  the  slight  offset  on  the  left  of  the 
butt  and  the  beaked  form  of  the  right.    Both  of  these  features  will 


'^"5??*-.. 
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FlO.  24. 


appear  again  in  many  forms  much  more  elaborated.    This  specimen  was 
found  in  St.  Anne. 
Length,  TVV  inches;  greatest  width,  6^^  inches.  GooqIc 
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Fio.  25. 
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Fig.  24.  A  bell-shaped  blade  of  brown  patina  and  el(mgated  body.  It 
is  difficult  to  conjecture  how  such  a  blade  could  be  fastened  in  a  haft. 
There  are  found  in  the  Antilles  frequently  implements  for  smoothing, 
shaped  like  this  specimen  inverted.  This  form  with  the  edge  at  the 
small  end  is  unique. 

Length,  5-^  inches  5  width  of  blade,  2-^  inches. 

Fig.  25.  A  very  plain  blade,  of  light-brown  color.  It  is  rude  and 
irregular  in  outline,  and  shows  considerable  age.  This  type,  however, 
is  well  preserved,  one  continuous  line  bounding  the  specimen  from  one 
extremity  of  the  butt  to  the  other. 

Length,  5^^\  inches;  width,  4-i\  inches. 

Fig.  26.  A  blade  of  very  light  color,  but  of  better  finish  than  the 
preceding.  The  butt  is  well  curved,  and  the  rest  of  the  outline  forms 
a  continuous  curve.  It  is  very  interesting  to  observe  the  multitude  of 
forms  in  which  a  continuous  curve  bounds  the  implement  below  the 
butt. 

Length,  5^  inches;  width,  5^  inches. 


Fig.  27. 

Fig.  27.  A  square-edged  blade  of  very  dark  patina.  If  one  were  allowed 
to  use  the  term  ax  for  West  Indian  stone  implements,  thisexample  should 
be  called  a  broad-ax.  The  characteristic  features  are  the  convex  butt, 
the  deep  antero-posterior  notches,  the  very  slight  swelling  over  the. 
notch  on  the  faces,  not  always  shown  in  the  drawing,  the  dissimilar 
sides —  the  one  convex,  the  other  straight — and  the  squared  and  beveled 
edge.  The  difference  of  sides  again  points  to  the  conclusion  that  these 
savages  hadi)egun  to  have  a  front  and  rear  to  their  axes. 

Length,  5Ar  inches;  width,  4A  inches.  C^r^r^n]^ 
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Fi^.  28.  A  large,  broad  blade,  of  blackish-brown  color,  and  in  contour 
resembling  a  wide-mouthed  jar.  At  the  butt  the  upper  line  is  a  long' 
curve  and  the  beaks  quite  slender.    The  lateral  notches  are  tolerably 


Fig.  28. 
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Fig.  29. 
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Fig.  30. 


symmetrical,  their  lines  passing  gracefully  into  the  sides.    The  edge  is 
squared,  but  broken  on  the  right  corner  and  reground. 

Length,  8^  inches;  width  of  body,  6-^^  inches;  of  neck,  3  inches;  of 
butt,  5  inches.  ^  j 
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Fig.  29.  A  pear-shaped  blade  of  very  dark  material  and  exquisite 
polish.  Especial  attention  is  called  to  the  longitudinal  groove  at  the 
butt,  the  length  of  the  beaks,  the  unequal  notches,  the  asymmetry  of 
the  sides,  and  the  obliquity  of  the  edge.    From  Marie-Golante. 

Length,  8^  inches;  greatest  width,  5^  inches;  width  of  neck,  2-^q 
inches. 

Fig.  30.  A  broadly-spatulate  blade,  neariy  black.  It  is  tolerably 
symmetrical  until  the  sides  merge  into  the  edge.  On  the  upper  margin 
are  seven  scallops,  the  same  feature  occurring  in  another  type.  M. 
Guesde  thinks  the  scallops  were  useful  in  lashing. 

Length,  .7^  inches;  greatest  width,  5^  inches. 


'-j^f^"^--. 


Fig.  31.  A  hoe-shaped  blade,  of  the  double-beaked  variety  and  light, 
marble  color.  The  beaks  are  reduced  to  the  simplest  form  and  divided 
by  an  emarginate  curve.  The  lateral  notches  are  not  separated  from  the 
other  parts,  their  lines  being  continuous  from  beak  to  beak.  The  highly 
polished  and  ^nished  condition  of  this  specimen  separate  it  from  the 
agricultural  class,  although  its  shape  is  that  of  the  plantation  hoe.  A 
similar,  but  clumsier,  butt  is  seen  in  im  Thurn's  volume  (Timehri  iii, 
Plate  vii,  Fig.  2).    His  blade,  also,  is  nearly  rectangular. 

Width,  3^  inches ;  width  of  neck,  I^q-  inches. 

Fig.  32.  A  massive  blade  of  mottled  yellow  and  brown  color.  The  butt 
is  very  gracefully  rounded  and  rendered  beak-like  by  a  notch  or  chamfer 
on  each  side.  This  feature  of  the  beak  and  crest  should  be  especially 
noticed,  because  it  will  have  a  higher  evolution  further  on.  The  original 
curves  of  the  hafting-space  are  unequal  and  terminate  abruptly  at  tlie 
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sides,  which  are  tolerably  straight.    They  are  also  of  unequal  length, 
and  the  edge  has  the  customary  appearance  of  one  sidedness. 
Length,  8^^  inches  ;  greatest  width,  6^  inches ;  shank,  S-^  inches. 


.::^-"^-'^".:-v--^^. 
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Fig.  34. 

Fig.  33.  A  massive  blade  of  yellowish-brown  color,  belonging  to  the 
two-beaked  variety.  The  butt  is  narrow  and  deeply  scalloped ;  possibly 
it  was  formerly  mucronate  at  the  apex  and  had  a  double  countersunk 
perforation.  The  beaks  are  mere  bosses  or  projections.  The  concavi- 
ties of  the  haft-space  are  very  unequal,  preparing  us  for  the  type  further 
on  characterized  as  the  bill-hook  (Figs.  77-83).  The  edge  is  correspond 
ingly  modified. 

Length  10"j^  inches ;  width  5 J  inches. 

Fig.  34.  A  finely-polished,  massive  blade  of  dark,  slate-brown  color. 
It  is  of  the  two-beaked  type,  but  severely  plain  and  symmetrical.  The 
butt  is  squarely  truncated,  and  tire  beaks  are  without  flutings  of  any 
kind.  There  is  a  double  countersunk  perforation  midway  between  the 
beaks.  Ko  depressions  are  made  for  hafting,  the  lower  part  being 
shaped  like  a  tunic.  Mr.  im  Thum  (Timehri,  i,  263,  Fig.  1),  an  interme- 
diate form  between  this  and  the  next  example.  The  crests  are  made 
distinct  by  a  median  square  notch,  and  there  is  just  the  least  attempt  to 
produce  the  long,  trapezoidal  neck  of  our  next  figure.  The  most  re- 
markable feature  about  im  Thurn's  specimen  is  the  engraving  on  the 
face  of  a  lozenge,  having  lunate  figures  above  and  on  either  side.    Sim- 
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ilar  implements  are  reported  to  be  in  the  Blackmore  Museum,  one  from 
Guiana. 

Length,  IO^q-  inches ;  width,  5-^^  inches. 
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Fig.  35. 


Fig.  36. 


Fig.  35.  A  very  symmetrical  blade,  of  purplish -black  patina.  The 
butt,  though:  very  plain;  belongs  to  the  double-beaked  variety,  and  has 
a  long,  shallow  chamfer  on  the  top.  A  slight  swelling  on  the  sides  of 
the  butt  relegates  this  specimen  to  the  rimmed  class.  It  is  retained 
here,  however,  as  a  connecting  link  to  more  elaborate  forms.  The  haft- 
ing  space  or  neck  is  long,  tapering,  and  shouldered  at  the  sides.  The 
sides  f^lso  taper  outward  and  the  edge  is  unsymmetrical.  The  surface 
of  this  example  is  pecked,  and  it  is  quite  possible  that  it  is  a  <'  double- 
eagle''  blade  unfinished. 

Length,  7-^  inches ;  width  of  edge,  3^  inches ;  of  haft-space,  1^^. 
inches. 

Fig  36.  A  finely-polished  blade,  of  brown  color.  The  general  outline  is 
that  of  a  shouldered  hoe-blade.  The  edge  is  quite  regular,  the  tapering 
sides  nearly  alike,  the  neck  symmetrical,  and  the  faces  continuous  nearly 
to  the  perforation.  The  butt  is  flared  put  at  the  sides  like  a  crutch,  the 
concave  of  which  is  occupied  by  a  narrow,  perforated  ridge.  With  this 
should  be  compared  a  specimen  from  St.  Vincent  (Timehri,  Vol.  I,  p. 
264,  Fig.  3).    The  latter  is  more  ornamented  on  the  upper  border,  but 
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the  body  falls  far  below  that  of  M.  Guesde's  specimen.    A  splendid  ex- 
ample from  St.  Lucia  is  also  in  the  collection  of  Mr.  Cropper.    (Timehri 
I,  263,  fig.  2.) 
Length,  7^^  inches ;  greatest  width,  4  inches. 
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Fig.  37. 

Fig.  37.  This  beautiful  blade,  up  to  whose  form  the  last  few  specimens 
have  been  leading  us,  is  of  a  dark-green  color,  and  presents  some  inter- 
esting characteristics.  The  butt  resembles  two  eagle  heads  facing 
outward.  The  long  haft- space  or  neck  widens  gracefully  outward  to 
where  it  is  joined  to  the  sides  by  abrupt  shoulders.  The  faces  are 
highly  polished  and  continuous  over  the  entire  specimen.  The  lower 
side  of  the  edge  has  been  broken  and  reground. 

Length,  9 1^^  inches  ]  greatest  width  of  blade,  4^  inches )  greatest 
width  of  haft-space,  2^  inches. 


^^ 
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Fig.  38.                                               r^             ] 
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Pig.  38.  A  massive  and  gracefdl  blade  of  dark  sooty-brown  patina. 
It  is  in  perfect  preservation,  highly  polished,  and  almost  perfectly  sym- 
metrical. The  butt  has  the  double  eagle  head,  the  crests  forming  a 
gradined  depression  in  the  center.  The  haftspace  or  neck  has  nearly 
parallel  sides,  connected  with  the  body  by  shoulders.  The  sides  spread 
rapidly  outward  to  meet  the  broad,  finely  curved  edge. 

Length,  11^  inches ;  width  of  edge,  7-^  inches ;  top  of  blade,  4  inches ; 
width  of  shank,  3  inches ;  width  of  butt,  5-^  inches. 
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Fig.  39. 


Fig.  39.  An  elaborate  blade  of  deep  brown  color.  This  specimen 
really  belongs  to  three  of  our  classes.  The  butt  is  two-beaked  and  per- 
forated, the  beaks  with  long,  prominent  crests,  (Fig.  38).  There  is  no 
wide  extension  of  these  beaks,  however,  and  the  long,  tapering  haft- 
space or  neck  is  abruptly  shouldered.  The  body  is  of  the  meat-chopper 
form  to  be  seen  further  on  (Figs.  116-118).    Its  upper  side  has  thecoun- 
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Pig.  40. 
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tersank  perforatioD  to  be  ob6er\red  on  several  specimens  in  this  coUiac- 
tion. 

Lengthy  G^  inches ;  width,  4}  inches. 

Fig.  40.  A  double-edged  blade  of  rich  brown  color.  The  butt  is  large 
and  irregularly  rounded.  The  lateral  notches  are  deep  and  long,  giving 
to  the  object  the  contour  of  a  shoe-sole.  The  curved  sides  approach  each 
other,  reducing  the  edge  to  a  very  narrow  line.  The  faces,  indeed,  are 
continuous,  but  this  is  the  only  mark  in  common  with  its  predecessors. 
The  following  examples  in  this  section  will  all  exhibit  striking  individ- 
ualities. 

Length,  6^  inches  j  greatest  width,  3  inches ;  width  of  neck,  1 J  inches. 


Fig.  41. 


Fig.  41.  A  long  and  slender  blade,  of  light  brown  color.  Indeed,  we 
have  here  something  like  a  true  northwest  coast  adze.  The  butt  is 
wedge-shaped.  The  hafking  space  consists  of  a  shallow  notch  on'either 
side  and  a  groove  along  one  side.  The  faces  are  flatfish  and  the  sides 
are  so  inclined  as  to  give  a  slight  curve  to  the  whole  blade. 

Length,  ^  inches ;  width,  1  j^  inches. 


Fig.  42. 

Fig.  42.  A  blade  of  reddish  brown  color.  It  is  long,  narrow,  hollowed 
on  one  side,  and  slightly  notched  on  the  other.  It  resembles  Fig.  41,  but 
it  is  more  graceful  and  brighter  colored. 

Length,  6^^  inches ;  width,  1^^  inches ;  notch,  1^^  inches  from  the  top. 

Fig.  43.  A  two-edged  blade,  of  dark  brown  color.  This  object  needs 
only  a  pierced  cylindrical  short  axis  to  bring  it  into  formal  relationship 
with  the  North  American  ceremonial  tomahawks. 

Length,  2  -^  inches. 
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Pig.  44.  An  unique  blade,  of  dark  brown  color.  This  specimen  is 
noticeable  for  its  very  long  butt  and  short  blade,  the  former  being  twice 
the  latter.  The  surface  is  also  quite  rough,  the  result  of  pecking  5  a 
kind  of  manipulation  very  rare  in  M.  Guesde's  edged  specimens. 

Length,  3^  inches  5  width  of  edge,  1^  inches. 


Fig.  43. 
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Fig.  45. 


Fig.  45.  In  this  specimen  we  are  getting  farther  from  the  preceding 
examples,  the  common  bond  being  a  continuous  surface.  This  blade 
is  black  and  presents  three  edges  of  different  form.  Thelower  resembles 
that  of  an  axe,  the  two  upper  ones  are  different  from  the  lower  and  from 
each  other.  It  would  not  be  difficult  to  lash  this  blade  to  a  handle,  but 
the  form  is  very  rare. 

Length,  4^^^  inches ;  greatest  width,  3-^  inches. 
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Fig.  46.  A  curiously  formed  blade  of  dark  color,  and  highly  polished. 
It  is  not  altogether  unlike  Fig.  45,  the  chief  peculiarity  being  the  pro- 
jection upon  the  upper  side.  This  characteristic  does  not  appear  on  any 
other  specimen  in  the  collection. 

Length,  6^  Inches;  greatest  width,  3iV  inches. 


Pig.  4a 

Fig.  47.  A  three-edged  blade,  of  very  dark  color  and  veined  with 
white.  It  resembles  Fig.  45,  but  the  workmanship  is  far  superior.  The 
faces  and  sides  are  quite  flat,  giving  a  rectangular  section.  One  feature 
is  to  be  remarked,  not  only  here  but  further  on.  It  is  the  decided  turn 
of  the  edge  to  the  bottom,  making  a  pyriform  curve. 

Length,  8J  inches ;  greatest  width,  4^o  inches. 


Fig.  47. 


rV.  BUTT  DISTINCT,  FACES  NOT  CONTINUOUS. 

The  next  form  of  blade  to  be  considered  is  that  in  which  t^Q  butt  or 
head  is  distinct.  This  implies  a  more  definite  hafting-space,  an  encir- 
cling groove  or  neck  of  some  kind  rather  than  antero-posterior  notches 
or  concavities.  It  will  be  seen  by  running  along  the  members  of  this 
section  that  there  are  gradations  of  form,  and  that  this  idea  of  a  sepa- 
rate butt  is  not  co-ordinated  with  any  especial  kind  of  haft-space,  sides, 
faces,  or  edge.    Commencing  with  the  simplest  type  of  ax,  we  pass 
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through  one  series  of  forms  to  tlie  graceful  patu-patu;  through  another, 
shouldered  variety,  to  the  chopper-knife  pattern. 

It  must  be  repeated  that  no  such  designs  of  classification  are  here 
attributed  to  the  ancient  Antillians.  They  may  or  may  not  have  been 
dominated  by  them.  We  are  only  looking  at  three  forces  compounding 
and  resolving  to  bring  about  a  great  variety  of  results,  according  to 
the  influence  of  each  in  any  example.  These  forces  are  the  nature  and 
original  form  of  the  pebble,  the  type-form  into  whose  neighborhood  the 
artist  aimed  to  come,  and  that  sense  and  piide  of  achievement  which 
rules  in  the  savage  and  civilized  bosom  alike. 
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Fio.  48. 


Fig.  49. 


Fig.  48.  An  asymmetrical  tongue-shaped  blade  of  gray-brown  color. 
The  butt  is  nearly  flat.  The  groove  is  very  shallow  on  the  faces  and 
deeper  on  the  sides.  The  latter  are  not  curved  alike,  a  feature  quite 
common  in  these  West  Indian  specimens.    From  Canoe. 

Length,  4-i%  inches;  width,  2^  inches. 

Fig.  49.  'A  very  common  type,  of  chocolate-brown  patina.  The  butt 
is  quite  flat  and  bounded  by  a  sharp  rim.  The  haft-space  or  neck  has  no 
boundary  below,  and  the  sides  are  continuous  with  the  edge.    These  i!&^' 


Fig.  60. 
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tores,  with  greater  or  less  rudeness,  are  characteristic  of  the  class  now 
under  consideration.    From  Abymes. 

Length,  4  inches;  width  of  neck,  1^  inches;  of  blade,  8^  inches. 

Fig.  50.  A  very  unsymmetrical  meri-shaped  blade  of  seal-brown  color. 
The  butt  is  conoid,  with  irregular  base,  and  overhangs  like  a  cham- 
pignon. The  pyriform  outline,  to  be  subsequently  considered,  is  quite 
marked  in  this  specimen.    The  edge  is  oblique  and  very  irregular. 

Length,  7^  inches ;  greatest  width,  3  ^  inches ;  least  width,  -^  inch. 

Fig.  51.  An  unique  blade,  semi-ovoid  in  shape,  made  of  smooth  ma- 
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Fig.  51. 
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terial  of  a  dark  brown  color.  M.  Guesde  compares  the  edge  with  that 
of  a  yataghan.  In  American  archaeology  its  general  outline  is  that  of 
the  "woman's'^ knife,  so  common  in  collections  of  Eskimo  implements. 
The  latter  are  inere  blades  of  slate,  to  be  inserted  into  a  grooved  handle. 
In  a  large  collection  of  these  in  the  National  Museum  there  is  a  great 
diversity  in  the  method  of  attaching  a  handle. 

Length,  6^  inches ;  width,  3J  inches  ;  width  of  groove,  l^V  inches. 

Fig.  52.  A  very  plain  blade,  of  deep  brown  color.  It  consists  of  two 
elements — the  rounded  butt,  bounded  by  a  much  fainter  line  than  the 
drawing  shows,  and  the  right  portion,  conforming  to  the  type  we  are  now 
considering.  The  asymmetry  of  sides  and  edge  is  again  thrust  promi- 
nently into  view.  This  type  is  said  by  im  Thurn  to  occur  in  remark- 
able abundance  in  St.  Lucia  and  St.  Vincent. 

Length,  8  inches;  greatest  width,  4^^  inches. 
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Fig.  53.  A  Very  gracefully  outlined  blade,  of  drab  material.  The  butt 
is  gently  rounded  and  bounded  by  a  trenchant  rim,  whose  plane  is 
curved  upward  in  the  middle.  All  the  other  parts  ^re  continuous. 
The  sides,  however,  remind  us  how  averse  the  ancient  Antillians  were 
to  symmetry. 
.  Length,  5^q  inches  5  width,  4^  inches. 
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Fig.  54. 

Fig.  54.  This  figure  represents  a  large  and  beautiful  blade,  very  heavy 
and  close-grained,  and  black  in  color.  It  would  take  a  strong  ^rm  to 
wield  this  implement.  In  shape  it  approaches  still  nearer  to  the  !N"ew 
Zealand  merif,  but  the  handle  is  still  too  wide.  The  sides  are  very  much 
alike.    From  St.  Eose. 

Length,  9^  inches;  greatest  width,' 5 j^-  inches ;  neck,  2^^  inches. 
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Fig.  55. 

Fig.  55.  A  long,  thin  blade  of  peculiar  pattern,  and  dark  brown  in 
color.  The  butt  is  large  in  proportion  to  the  body.  The  two  sides  do 
not  quite  correspond,  and  the  edge  is  adapted  to  this  fact,  showing  just 
the  slightest  tendency  to  the  bill-hook  variety,  to  be  described  ftirther 
on. 

Length,  8  inches ;  greatest  width,  2^  inches. 

Fig.  56.  A  broad,  meri-shaped  blade  of  dark  surface.  The  butt  is 
small,  rounded,  and  overhanging.  The  lower  side  is  much  more  promi- 
nent. The  whole  appearance  of  this  specimen  indicates  that  it  came  to 
its  present  shape  without  much  artificial  modification. 

Length,  7-^^  inches ;  width,  4  ^^o  inches. 
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Fig.  57.  A  broad,  mgri-shaped  blade  of  dark  seal-brown  color.  Ex- 
cepting the  slight  fractures  on  the  face,  the  implement  is  perfect,  unless 
the  truncated  portion  on  the  lower  side  at  the  edge  is  an  afterthought, 
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having  been  ground  off  to  hide  a  break.    We  are  now  approaching  the 
real  m6ri  and  may  imagine  ourselves  in  the  neighborhood  of  New 
Zealand. 
Length,  5  inches ;  width,  3^  inches  j  neck,  l-i^  inches.. 
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Fig.  58.  A  beautifully  polished  blade  of  light  brown  color.*  It  is 
m^ri-shaped.  The  bntt  is  gently  rounded,  bounded  by  a  ridge,  curved 
transversely  in  a  "line  of  beauty,"  and  ornamented  with  nine  mam- 
miform protuberances.'  The  other  elements  form  one  continuous  and 
graceful  outline,  save  a  slight  fracture-on  the  right  extremity  of  the  edge. 

Length,  G^  inches;  width,  4jV  inches;  width  of  neck,  2-^^  inches. 

Fig.  59.  A  broad,  merl-shaped  blade  of  bright  brown  color.     The 
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butt  is  very  slightly  rounded  and  the  neck  or  handle  almost  long 
enough  for  the  hand.    There  is  a  very  slight  division  in  this  specimen 
between  the  butt  and  the  neck,  and  between  the  sides  and  the  edge.    . 
Length,  8  inches ;  width,  6  inches. 


Fig.  60.  This  blade  of  green  and  brown  mottled  appearance  approaches 
nearer  still  to  the  typical  merl.  The  butt  is  formed  by  a  bent  surface 
having  a  rim  about  two  millimeters  in  thickness?  The  neck  or  handle  is 
nearly  three  inches  long.  The  straight  and  the  bulging  side  can  read- 
ily be  seen  here,  and  the  edge  shows  good  signs  of  use.  From  Lamen- 
ton. 


Digitized  by 


Google 


GUE8DE   COLLECTION   OF  ANTIQUITIES   IN  WEST   INDIES.    769 


^- 


Fig.  59. 


Length,  7^^  inches;  width  of  butt,  2  inches;  of  neck,  1^^  inches;  of 
blade,  3^^^  inches. 


^^■^ 


Pig.  60. 


^ 

^^.; 

^:- 


■  :'■•■-.■■;  .-■  ^ry::^ 


Fig.  61. 


Fig.  61.  A  very  finely  polished,  massive  blade  of  black  color.    The 
m^ri  shape  is  apparent,  but  the  general  appearance  is  too  stoat  and 
broad.    Especial  attention  is  called  to  the  unlikeness  of  the  sides.    The 
8.  Mis,  33 49  Digitize,  b,  Google 
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right  is  not  unlike  many  others,  with  a  tapering  neck  shouldered  at  the 
side.  The  left  side  repeats  this  character,  adding  sinuosities  on  the 
side  below  the  neck.  The  edge  is  quite  symmetrical,  and  the  specimen 
is  a  very  attract^e  one.    From  Marie  Oolante. 

Length,  9^  inches;  width  of  butt,  3^  inches;  of  neck,  3  inches; 
greatest  width  of  blade,  5^  inches. 

Fig.  62.  New  Zealand  m6rl,  introduced  here  by  M.  Ouesde  to  illus- 
trate the  type  and  climax  of  blade  which  is  now  under  consideration. 
The  material  is  a  green  jadoid.    Oustav  Klemm  draws  attention  to  the 
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Fig.  63. 


Fig.  64. 
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fa<}t  that  on  the  coast  of  New  Zealand  extensive  layers  of  flat  and  blade- 
shaped  pebbles  of  nephrite  furnish  the  natives  with  ready  materials  .for 
the  fabrication  of  hatchets,  knives,  and  other  implements.  !N'o  less  true 
is  it  that  in  the  West  Indies,  where  no  calcareous  flint  occurs,  "Nature, 
the  kind  old  nurse,  took  her  child  upon  her  knee,''  and  taught  him  to 
utilize  the  materials  at  hand  for  their  convenience  and  happiness.  The 
term  m6rl  (pronounced  may-ree)  is  preferred  to  patu,  the  latter  term 
meaning  generically  any  striking  weapon. 

Length,  13  inches ;  width,  3j^  inches. 

Fig.  63.  A  blade  oi  slaty-black  material.  The  butt  is  very  small  and 
knob-like,  and  the  haft-space  shallow.  The  sides  widen  out  unevenly, 
so  as  to  give  the  contour  of  a  scapula  or  hand-ax.  The  form  is  rare, 
and  serves  to  connect  the  ruder  m6ri  with  the  two  following  examples. 

Length,  6  inches  j  width,  3^  inches. 
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Fig.  64.  A  blade  of  the  hand-ax  type,  of  a  bright  brown  patina.  The 
butt  is  gradined  in  a  peculiar  manner  and  bounded  by  a  prominent  ridge. 
The  work  of  ornamenting  the  butt  is  admirably  done,  giving  the  ap- 
pearance of  hollow  dishes  fitting  one  into  another.  The  unsymmetrical 
sides  are  also  visible  here,  although  the  implement  does  not  show  much 
use.  A  similar  butt  and  edge  with  parallel  sides  is  seen  in  a  specimen 
from  St  Vincent,  belonging  to  E.  B.  Griffith  {Timehri,  ni,  p.  Ill,  Fig.  5), 
and  a  very  much  ruder  specimen  in  Fig.  1,  p.  264,  of  Volume  i. 

Length,  5  inches ;  width  of  edge,  4  inches ;  of  neck,  2  inches. 

Fig.  65.  A  finely  polished  blade  of  brown  color.  This  is  one  of  the 
most  beautiful  specimens  in  the  collection.  The  butt  has  a  bounding 
ridge  very  prominent,  the  curved  surfaces  above  and  below  nearly  alike. 
Two  gradines  above  this  are  carved  in  the  shape  of  an  opera  hat  or  the 
sheath  of  the  lace  palm  doubled  in  and  dented  on  the'  top.  The  unlike 
sides  are  very  well  seen  here. 

Length,  5^  inches ;  greatest  width,  4^^  inches. 
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Fig.  66. 


Fig.  67. 


Fig.  66.  A  very  common  form  of  blade,  of  light  brown  color.  The 
butt  is  coarsely  made  and  slightly  ridged.  The  hafting  or  lateral  notches 
very  unlike,  which  also  causes  asymmetry  in  the  sides  and  edge.  This 
specimen  will  serve  as  an  introduction  to  what  may  be  called  the  meat- 
chopper type,  more  fully  developed  further  on.    From  Marie  Golante. 

Length,  ^  inches ;  width  of  blade,  3-^  inches. 

Fig.,  67.  A  very  smoothly  finished  blade,  but  of  the  same  type  as  the 
last  and  very  dark  in  color.  Without  ornamentation  or  wear,  the  parts 
are  all  strikingly  distinct. 

Length,  5-i^  inches ;  width,  4^^  inches. 
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Fig.  68.  A  very  common  form  of  blade  of  seal-brown  color,  seeming  to 
have  been  cut  from  a  simple  pebble  by  excavating  an  encircling  groove, 
hooded  above  and  running  out  on  the  sides  and  faces.  The  difference 
of  depth  in  the  groove  between  the  sides  and  the  faces  is  well  marked 
by  the  contour  of  the  neck  on  its  lower  border.  The  asymmetry  so 
frequently  noticed  is  very  strong  here. 

Length,  2-i%  inches  j  width,  2  inches. 


Fig.  68. 


Fig.  69. 


Fig.  79.  A  much  worn  blade  of  black  color.  The  original  shape  may 
have  been  like  a  merl,  but  constant  grinding  has  brought  it  more  to  the 
chopper  form. 

Length,  3J  inches ;  width,  3-^  inches. 

Fig.  70.  A  much  worn  blade  of  black  color,  quite  like  the .  modern 
chopping  knife,  or  Eskimo  wom3»n'8  knife.  The  butt  is  rough  and  small, 
the  neck  long  and  tapering,  suddenly  widening  below  to  the  edge.  From 
one  of  the  islets  of  Pointe-^Pltre. 

Length,  3j^  inches  j  neck,  1  inch ;  width  of  blade,  3-^^  inches. 
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Fig.  71.  A  blade  of  very  dark  color,  which  in  outline  resembles  a 
shoemaker's  hammer.  The  butt  is  nearly  as  wide  as  the  blade,  neatly 
curved,  and  bounded  by  a  flat  border.  The  neck  is  gracefully  curved 
and  hooded.  The  faces  are  flat  as  if  much  worn.  A  portion  of  the 
edge  is  wanting.    From  Marie-Golante. 

Length,  6  inches;  width  of  blade,  4^  inches;  of  neck,  l^^o" i^iches ; 
of  butt,  3^  inches. 

Fig,  72.  A  very  symmetrical  and  substantial  looking*  blade  of  dark 
brown  color.  The  lines  on  this  specimen  are  all  nearly  true,  but  the 
noticeable  feature  is  the  appearance  every  where  of  sharp  boundaries. 
The  bott  is  bordered  below  by  a  flat  band,  and  a  chamfered  surface  on 
both  faces  bounds  the  haft  space  or  neck  and  the  edge.  Here  we  have 
the  chopper  shape  completely  developed. 

Length,  5i^  inches ;  width,  4J  inches. 
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Fig.  72. 

Fig.  73.  A  chopper-shaped  blade,  very  thin  and  t^ell  preserved,  of 
brown  color.  The  lines  on  this  specimen  are  still  more  sharply  defined, 
but  the  edge  has  no  bevel.  Especial  notice  should  be  taken  of  the 
square  sides,  giving  a  true  rectangular  section  to  the  haft-space,  and  the 
hooks  at  the  ends  of  the  edge. 

Length,  ^  inches;  width  of  butt,  1^  inches;  of  neck,  1^^  inches; 
of  blade,  4^%  inches. 

Fig.  74.  An  ornamental  blade  of  the  chopper-knife  variety,  and  in 
color  a  seal  brown.  By  comparing  this  with  the  last  specimen  an  ad- 
vance in  elaboration  will  be  noticed  in  the  curves  and  gashes  at  the 
extremities  of  the  edge. 


Digiti 


zed  by  Google 


GITESDE   COLLECTION   OP   ANTIQUITIES    IN    WEST   INDIES.    775 

There  are  several  chopper-blades  in  the  collection,  reminding  one  of 
the  Gaveoe  Indians  of  Brazil,  mentioned  in  Flint  Chap.  p.  141,  quoted 
from  Proc.  Soc.  Antiquaries,  128  S,  vol.  1. 
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Fig.  73. 


Fig.  74. 


Length,  4  inches ;  greatest  width,  4^  inches;  least  width,  l^o  inches. 

Fig.  75.  A  very  beautiful  blade  of  light  brown  color.  Th&  butt  has 
a  sharply-defined  ragged  border.  The  terraced  appearance  before 
noticed  is  here  visible,  but  curtailed,  the  middle  ridge  not  being  con- 
tinuous. The  neck  slopes  gracefully  to  the  edge,  the  extremities  of 
which  rise  out  of  the  sides  so  as  to  give  the  eftect  of  a  thin  edge  in- 
serted.   There  is  not  the  slightest  defect  in  this  example. 

Length,  4^o  inches;  width,  4^^  inches. 
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Fig.  76.  A  highly-polished  blade,  of  dark,  sooty  brown  patina.  The 
elements  of  several  previously-mentioned  blades  are  here  to  be  seen. 
The  batt  has  the  double  eagle  head  with  central  perforation,  seen  in 
figure.  The  tapering  haft-space  has  been  frequently  mentioned,  while 
the  triple  scallop  with  perforation  of  ^gure  39  is  here  bilateral.  This 
example  will  form  the  climax  of  this  type  of  blades,  and  it  is  well  worthy 
to  hold  that  position. 

Length,  9^  inches;  width  of  blade,  8  inches;  of  haft-sp9,ce  below, 
4^  inches;  width  of  butt,  4^  inches. 
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Fig.  76. 
V.  BLADES  WITH  HOOKED  EDGES. 

In  the  small  series  of  blades  now  to  be  presented,  a  characteristic 
previously  noticed  as  being  more  or  less  apparent  in  the  work  of  those 
barbaric  peoples  who  work  without  compass  or  rule,  will  be  brought 
more  prominently  into  view.  Indeed,  to  use  the  language  of  biology, 
varietal  marks  become  fixed  and  specific.  Another  wonderful  law  of 
biology  is  also  noticeable.  It  is  this,  that  no  part  of  a  structure  can 
undergo  any  great  modification  without  profoundly  affecting  many 
other  parts.  IN'ature  has  changed  her  key-note  and  the  whole  com- 
position must  be  played  on  another  scale.  It  is  hard  to  guess  what 
this  bill-hook  form  in  so  many  bladescan  signify.  In  vain  we  turn  to 
Polynesia  or  Queen  Charlotte  Sound  for  help.  In  higher  civilization 
the  bill  hook  does  good  service,  first  in  the  hands  of  the  soldier,  then  in 
those  of  the  hedger.  Coming  to  view  in  this  Oarib  environment  we  are 
left  to  wonder.  Most  of  M.  Ouesde's  specimens  of  this  class  are  very 
large,  massive  indeed,  and  most  carefully  polished.  We  shall  be  able  to 
show  a  gradation  of  form  beginning  with  suggestion  and  ending  with 
unmistakable  reality* 
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Fig.  77  A  massive  blade  of  black  color,  the  largest  specimen  in  M. 
Oaesde's  collection.  The  general  type  is  common  enough  in  the  Antilles, 
arid  indeed  may  be  seen  almost  everywhere.    However,  the  two  sides 
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Fig.  77. 


Fig.  78. 


are  decidedly  unlike,  the  right  nearly  straight,  the  left  bulged  out  5  and 
by  this  fact  the  edge  is  so  modified  that  the  left  is  continuous  with  the 
side,  and  the  right  nearly  arrested  by  a  corner. 

Length,  16^^  inches  5  greatest  width,  6  inches. 

Fig.  78.  A  specimen  resembling  the  last  described,  of  light  gray-brown 
color.  The  butt  is  not  elevated,  and  its  band  is  emarginated  at  the  sides. 
Here  we  may  see  a  little  greater  modification  from  the  type  by  the  iu- 
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curving  of  the  left  side  and  a  nearer  approach  to  a  hook  below.    The 
surface  is  finely  polished  and  the  combination  of  marks  unique. 
Length,  8J  inches;  width  of  butt,  2^  inches;  of  blade,  3^  inches. 
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Fig.  79.  A  massive  blade  of  brown  color.  The  lower  border  of  the 
rounded  butt  is  nearly  square  with  the  axis  of  the  specimens,  and 
evenly  rimmed;  the  sides,  however,  are  very  different.  The  break  at 
the  most  important  point  at  the  bottom  prevents  our  knowing  just  how 
the  hook  was  finished. 

Length,  12 J  inches;  greatest  width,  6  inches. 

Fig.  80.  A  massive  blade,  of  dark  brown  color.  The  lower  margin 
of  the  butt  is  not  horizontal,  its  facial  outline  forming  a  sigmoid  curve. 
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lb  some  other  examples  the  butt  is  modified  by  the  lateral  asymmetry. 
The  point  of  coalescence  of  the  left  side  with  the  edge  is  quite  distinct 
although  it  is  not  yet  quite  a  hook. 
Length,  11  inches ;  greatest  width,  4Vsr  inches. 


^«s;f:""^ 


i' 


■f^;:>.;;^..v  v: 


Fig.  81. 


Fig.  81.  A  beautifully  polished  massive  blade,  of  light  drab  color. 
The  inner  edge  of  the  butt  is  nearly  straight  and  banded.  In  the 
other  parts  our  type  is  carried  out,  the  only  advance  being  the  change 
of  curve  near  the  edge  at  the  lower  side.  The  specimen  is  highly  fin- 
ished and  would  be  an  attractive  object  in  any  collection. 

Length,  13^  inches ;  greatest  width,  4^^  inches. 


'^^^, 


'f:  ■ 


,:' ■v--'^:;:^^ 


# 


Fig.  82. 


Fig.  82.  A  giant  blade,  of  mottled  color,  resembling  marble.  Here 
will  be  seen  the  bill-hook  type  quite  fully  developed.  The  sloping  butt, 
the  totally  unlike  sides,  and  the  extension  of  the  edge  well  beyond  the 
line  of  the  lower  side  are  all  noteworthy.  The  remains  of  fluting,  visible 
all  around  the  sides  and  edge,  stamp  this  specimen  with  a  form  to  which 
Nature  has  not  contributed  a  suggestion ;  they  also  show  how  such  im- 
plements were  constructed. 

Length,  14^  inches  5  greatest  width,  6^  inches. 

Fig.  83.  A  massive  blade  of  light  brown  color  and  highly  polished. 
The  small,  longh  butt  belongs  to  quite  another  order,  indeed,  in  this 
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sespect,  the  specimen  ranks  very  low.    Aside  from  this,  however,  it  is 
an  attractive  example  of  its  type.    The  bulging  of  the  hooked  side  is 
noteworthy  but  not  unique. 
Length,  10^  inches ;  width^  4f  inches. 


■^^-:-- 


FlQ.  83. 

Fig.  84.  A  broken  blade,  of  blackish  brown  color.  It  is  placed  here 
tor  the  purpose  of  showing  that  in  archaeology  a  little  prediction  may 
be  indulged  in.  In  every  other  particular  the  specimen  resembles  the 
bill-hook  type.  Should  the  missing  portions  be  found,  therefore,  the 
upper  side  would  pass  on  in  a  continuous  curve  with  the  edge  to  the  lower 
extremity  of  the  under  side,  where  it  will  form  an  angle  or  a  hook. 

Length,  Hi  inches ;  greatest  width,  4^  inches. 


^^^t^^^f^^^sPT'^  ■■■■■■ 


<r  V. -'.''' 


|.g;^;,;.,;  :,.;.,;■,,  i[  j'^l:  y/.;::  !^,:'y- . 


Fig.  84. 


Fig.  85.  A  smaller  bill-hook  or  pyriform  blade,  of  light  brown  color. 
The  rudeness  of  the  butt  and  groove  is  remarkable.  The  other  lines 
are  very  graceful,  especially  that  of  the  upper  side. 

Length,  4-i%  inches ;  width  l^^o  inches. 


Fig.  85. 
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Fig.  86.  A  massive  blade,  of  the  bill-hook  type,  and  slate  brown  in 
color.  The  butt  still  has  some  eccentricities,  more  than  compensated 
for,  however,  by  the  elegance  of  the  other  portion. 

Length,  9  inches ;  greatest  width,  4  inches. 


Fig.  86. 


Fig.  87. 


Fig.  87.  A  perfect  blade,  brown  in  color  and  of  exquisite  polish.  It 
is  not  massive.  The  butt  is  horizontal  and  the  hooked  side  unusually 
curved.  The  hook  is  more  decidedly  formed  in  this  than  in  any  other 
members  of  the  class. 

Length,  5^ ;  width  of  blade,  3  inches ;  neck,  1  j*^  inches. 

Fig.  88.  A  finely-polished  blade,  of  the  bill- hook  type  and  of  a  rich 
brown  color.  Aside  from  the  fidelity  with  which  the  typical  ideas  are 
carried  out,  should  be  noted  also  the  change  of  curve  in  the  edge  and 


Digitized  by  CjOOQ IC 


782         PAPERS  RELATING  TO  ANTHROPOLOGY. 

in  the  margin  of  the  butt  nearly  over  it.    This  is  the  last  specimen 
of  this  variety  which  will  receive  notice. 
Length,  7^  inches ;  width,  4^  inches. 

VI.  BLADES  WITH  ENCIRCLING  GROOVES. 

The  next  type  of  blades  embraces  many  examples  in  the  Antillian 
area,  extending  from  a  very  rude  form  to  some  of  the  greatest  beauty. 
The  encircling  grooves  or  excavations  for  hafting  in  a  large  series  of 
stone  implements  will  be  found  to  include  many  geometric  figures  in 
other  parts  of  the  implements,  such  as  the  circle,  ellipse,  vesica  piscisy 
and  any  of  these  may  have  one  or  two  truncations.  The  grooves  will 
also  differ  in  their  position  on  the  blade,  in  depth,  width,  and  the  con- 
struction and  parallelism  of  their  borders.  In  the  series  of  hafted  ham- 
mers, hoes,  adzes,  and  axes  in  the  National  Museum  at  Washington, 
one  can  readily  perceive  that  even  the  savage  workman  was  not  shut 
up  to  a  single  device  in  hafting  his  tools.  Indeed,  such  is  the  diversity 
of  methods  that  one  familiar  with  a  large  number  of  specimens  learns 
to  pick  out  localities  and  nations  by  the  methods  used. 

Another  fact  illustrated  in  this  series  is  the  easy  transition  from  use- 
ful to  highly  ornamental  forms.  Beginning,  as  Klemm  has  advised  us, 
with  little  modified  pebbles,  we  culminate  in  examples  wherein  every 
vestige  of  nature  and  use  is  lost. 

Fig.  89.  A  small  blade  of  blackish  color.  The  very  least  opportunity 
is  afforded  for  hafting,  but  we  may  refer  again  to  John  Evans.  Marie- 
Grolante.  l^either  this  nor  the  following  example  can  fully  claim  to  be 
a  grooved  blade. 

Length,  1^  inches. 

Fig.  90.  A  small  blade  of  dark  brown  color.  This  specimen  is  a  little 
more  highly  finished  than  the  last,  but  the  characteristics  are  identical. 

Length,  2  inches. 


Fig.  89.  Fig.  90.  Fio.91. 

Fig.  91 .  The  smallest  blade  in  M.  Guesde's  collection ;  light  drab  color 
mottled  with  brown.  The  groove  is  now  encircling  and  distinguishes 
the  butt  entirely  from  the  body. 

Length,  li  inches ;  width,  1^  inches.  ^^^^^^^^^  ^^ GoOglc 
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Fig.  92.  A  grooved  blade  of  very  dark  brown  color.  There  is  a  de- 
lightful negligSe  about  the  lines  of  this  example.  There  is  neither  sym- 
metry nor  parallelism  where  either  one  ^ould  be  found  in  a  perfect 
specimen.    The  marks  of  much  wear  are  visible  on  the  edge. 

Length,  2^  inches. 


% 


Flo.  92. 

Pig.  93.  A  very  irregular  blade  of  light  brown  color.  There  is  every 
reason  to  believe  that  the  only  change  wrought  in  the  original  stone  is 
the  groove  or  neck  hooded  above  and  running  nearly  out  below,  so  as 
to  be  undistinguishable  from  the  faces  and  the  ground  edge. 

Length,  7-^  inches ;  width  of  edge,  ^  inches. 


^■00^m^;^yk0 


.^Jm^'^^ 


v^;:;.;  ■.■...    ;:.    .:c^-*''^     .     A.    '■■■■.■    :  ^'r:^        ^  ■ 
p^;i^ ■;■:.■•.'■.   ^"A^.  V*-*.  r"'"^:.  ■  ■■■\:y'-i^M        %■'•'■ 


Fig.  93. 


Fig.  94. 


Fig.  94.  A  beautifully  polished  blade  of  drab  color.    The  type  is  very 
similar  to  that  of  the  last  described,  but  the  original  stone  was  more 
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shapely.    Here  for  the  first  time  we  encounter  a  definitely-cut  encircling 
groove. 
Length,  2^  inches }  width,  2  inches. 


,  -     ■  V   ■  "■* 


Fig.  95. 


j-'k*-  -     :    .  ■      ■  .■■,-."x/'t«'' 


Fig.  »7. 


i^^^  ■-;'  ■    '     '       ■■'■ 


■""■■;•;  i%ll§ 


^W-- :■.'?:;'-.":.. ■-■■'^.'V;  .■.:■■.■.•■•       :  ■■ij 


■■■■-.w 


""^^f  . 


Fig.  96. 


:;si 


Fig.  98. 


Fig.  95.  A  grooved  blade,  of  light  brown  color.  The  butt  is  quite 
symmetrical,  the  groove  uniform  and  transverse,  and  the  edge  nearly 
regular.   The  type  is  common  all  over  the  world.    From  Marie-Golante, 

Length,  4^  inches;  width,  3  inches. 
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Fig.  96.  A.  masaive  blade,  with  very  small  head  and  groove,  of  very- 
dark  brown  color.  The  asymmetry  of  the  sides  is  noticeable,  and  there 
is  JQst  a  slight  hook  on  the  left.  This  stamps  our  classification  as 
purely  artificial.  If  we  regard  the  groove  we  must  cast  neglect  some- 
times upon  the  edge.    From  San  Mahault. 

Length,  11  inches ;  width,  6  inches. 

Fig.  97.  A  grooved  blade,  of  dark  slate  color.  The  butt  and  the  body 
are  nearly  regular ;  the  former  occupying  one- third  of  the  object. 

Length,  2J  inches. 

Fig.  98.  A  grooved  blade,  of  light  brown  color.  The  noticeable  fea- 
ture is  the  hatchet  edge  extending  on  both  sides  ta  the  groove.  The 
butt  is  the  most  finished  yet  in  this  class. 

Length,  2^  inches. 


.^f 


■.  v..    .'■.■■.-y  ■  .■:■■;  ^■. 


,.^^'-:^.';-'^;V:^^;:;^ 


■    ■:.^  ,Jm:{<:.,,^^^^^^^^ 


M 


.y 


^MMlW<X^ 


iO^/i^JY^i^ 


l^G.  99. 

Fig.  99.  A  giant  blade,  of  light  brown  color.  When  entire  this  must 
have  been  an  imposing  object.  The  butt  originally  was  flat-topped  and 
very  symmetrical,  the  groove  broad,  deep,  and  parallel-sided.  The 
body  is  of  the  chopper  variety  mentioned  in  the  last  class  (Figs.  70  and 
following). 

Length,  10  inches }  greatest  width,  8^  inches,    ^i  ^^^^^^  ^  GooqIc 
8.  Mis.  33 50  ^ 
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Pig.  100.  A  much  worn  blade  of  very  light  color,  showing  that  it  has 
been  ^^  battered  by  the  shocks  of  doom  to  shape  and  use."  The  con- 
formity to  the  shape  so  common  in  the  United  States  ought  to  be 
noticed.    The  edge  and  faces  are  well  ground  away. 

Length,  4  inches;  width,  3-^^  inches. 


.^vi ■■;..■-, .s^>v  ■■;';; "  .  \y,t'    •..:■■■  ■;.'■■.■■.■■.■?, .^-^ 


'^v?K15?!?^ 


Fig.  lui. 


^^■yr-^^-y:.  :rX(-}-2-^'\  \^ '■    •  t     -      ■■■'         ■■■■■:-■   ■■ '-.^' ;-'-*-. 
Fig.  100. 

Fig.  101.  A  small  grooved  blade,  which  M.  Ouesde  calls  a  mace. 
Unless  the  painting  is  misleading  it  is  a  very  pretty,  unpretentious  ex- 
ample of  the  small,  grooved  ax. 

Length,  1-^  inches ;  width,  1,^  inches. 

Fig.  102.  A  long  thin  blade  of  light  brown  color.  The  butt  is  cylin- 
droidal  and  rough  topped.  The  notch  i^  shallow  and  the  sides  are 
nearly  parallel.    This  is  a  rare  form  in  the  Antillian  area. 

Length,  7^  inches;  width,  1^^  inches. 

tx-t  k .      ^v  -.;■.■••■.■■.-  V  '■^''  ^V;;  ^  ^  ■ '" '  ."'v  T7:?7;  j^;%'f  ■  >' v^^'- •  ■''■"■  ''-■'• 


^^rj-^. 


Fio.  102. 


Fig.  103.  A  long  slender  blade,  of  blackish  color,  shaped  something 
like  a  ten-pin.  The  butt  and  encircling  groove  are  one.  The  long,  flat 
faces  terminate  in  a  squared  edge. 

Length,  6^  inches;  width,  2^^  inches. 
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Fio.  Iu3. 

Fig.  104.  A  grooved  blade  of  dark  brown 
color.  It  resembles  Fig.  103,  excepting  that 
the  butt  is  more  distinct  and  the  sides  diver- 
gent. The  edge  is  much  worn  by  use,  and 
the  concave  grinding  very  uncommon. 

Length,  4  inches;  width  of  blade,  3^o 
inches. 

Fig.  105.  A  very  attractive  blade  of  bright 

brown  color.    The  object  shows  great  age 

by  reason  of  the  grinding  which  has  taken 

:[^;.     away  a  portion  of  the  butt  and  changed  the 

'■\::^'\   outline  of  the  lower  border  of  the  groove. 

■''''  ^''^''^'''^^-U'rir^-^  The  polish  and  unbroken   condition  of  a 

^^^!0   specimen  so  much  worn  are  remarkable. 


^r^::^  specimen 


Fio.  104. 


Length,  5^„-  inches;  width,  5^  inches. 


'■■■'  "■■■  -^■■'■v^^5>' 


Fio.  105. 
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Pig.  106.  A  very  smooth  and  rare  form  of  blade  of  dark  brown.  The 
butt  is  of  the  champignon  type  and  has  very  little  boundary  below. 
The  two  sides  are  unlike  giving  the  face  the  appearance  of  a  shoe  sole. 
The  edge  is  also  one  side(^. 

Length,  5^  inches;  width,  3j^  inches. 


t*     -  ■  ■.■...■..■   T  * 


■t^rT^}. 


^^^i-^^i- '■-■■. ■--':■  V.*';";- -'  % '  >  -      ■  ^  ''-  ■ ,-"  -'  '-' '^^-  \ '* ':' 
5"— ""■■■"■  ■■■■■  ■    ....   1   '•;  -'       ..*'--^*  ;-.^*-.'.v  v'-..'"-' 


.:\ '  .  •■ 


Pig.  106. 

Pig.  107.  A  highly  polished  blade  of  brown-black  color.  It  is  almost 
a  perfect  ellipse  in  outline  excepting  the  interruption  of  the  groove. 
The  borders  of  the  groove  are  slightly  ridged.  By  this  is  meant  that 
from  the  crest  of  the  ridges  the  surfaces  decrease  both  ways  by  a  con- 
cave curve. 

^^ngth,  5Vb  inches;  width,  3 J  inches. 
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Fig.  108.  A  polished  blade  of  bright  brown  color.  This  specimen, 
though  Dot  extraordinary  in  form  is  one  of  the  most  attractive  in  the 
collection  of  M.  Gnesde.  It  could  hardly  be  more  regular  if  it  had  been 
formed  in  a  lathe.  The  shield  shaped  faces  are  rare,  and  the  shoulder- 
ing of  the  faces  worthy  of  notice.  • 

Length,  7  inches;  width  of  neck,  2  inches;  of  blade,  ^  inches. 


Pig.  108. 


Fig.  109.  A  double-edged,  grooved  blade,  of  light  brown  color.  The 
form  is  common  enough  elsewhere,  but  certainly  it  seems  to  be  the  first 
appearance  in  this  area  of  an  ax  with  both  ends  alike. 

Length,  7^^  inches ;  width,  3^  inches. 


Pig.  109. 
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Fig.  110.  A  beautifully  polished  blade,  of  bright  brown  color.  In 
shape  it  resembles  a  butcher's  cleaver,  well  worn.  It  should  be  com- 
pared with  figures  77  to  88.  In  the  curve  of  the  right  side  the  bill-hook 
form  recurs,  and,  in  this  respect,  this  specimen  should  have  been  de- 
scribed in  the  last  chapter. 

Length,  7 ^  inches ;  greatest  width,  4^  inches. 


Fig.  110. 

Fig.  111.  A  massive  blade  of  slaty  gray  color.  This  specimen  also  by 
its  edge  goes  to  the  bill-hook  type.  (See  figures  77  to  88.)  The  sinuate 
groove  and  broken  sides  should  be  noticed.  It  is  customary  to  take 
the  groove  on  axes  largely  into  account,  but  in  this  example,  as  well  as 
in  figures  93,  94,  96,  and  110,  the  salient  feature  is  the  twisting  of  the 
contour  of  the  implement  to  one  side,  forming  a  decided  hook  in  many 
examples. 
Length,  12  inches ;  greatest  width,  4^  inches. 

^        Fig.  112.  A  grooved  blade  of  gray  color.    This 
form  is  so  common  in  the  United  States  and  so  ab- 
solutely unknown  in  the  West  Indies  that  the  prob- 
abilities are  against  its  genuineness.    M.  Ouesde, 
Fig.  112.  however,  is  our  authority  for  placing  it  in  Guade- 

loupe.    Looking  over  a  large  number  of  ax-blades  from  the  United 
States,  one  is  struck  with  the  prevalence  of  this  particular  type,  with 
the  left  boundary  of  the  neck  ridged  up  on  both  sides,  in  areas  widely 
separated. 
Length,  3^o  inches  ,•  width,  1^  inches. 

Fig.  113.  A  grooved  ax  of  reddish  brown  color.    It  is  of  a  very  com- 
mon pattern,  excepting  the  bulging  of  the  right  side,  which  gives  it  the 
appearance  of  having  been  cut  out  for  a  shouldered  handle.    (See  Fig. 
118.) 
Length,  5^  inches ;  average  width,  2^  inches. 
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Fig.  111. 

Fig.  114.  A  gracefully  formed  blade  of  very  dark  material.  The  re- 
markable characteristics  are  the  doable  farrow  and  cap  ornament  of  the 
butt,  the  elongated  groove,  and  the  tongue-shaped  faces.'  The  work- 
manship is  very  fine. 

Length,  4^%  inches ;  width  of  blade,  2^  inches. 

Fig.  115.  A  beautiftil  blade  of  greenish  brown  color.  The  remarka- 
ble features  are  four  little  mammse  at  the  apex,  the  bell-shaped  butt, 
the  slender  groove,  and  the  small  faces. 

Length,  4^  inches ;  width,  2^^  inches. 

Digitized  by  CjOOQ IC 


792 


PAPEB8  BELATINO  TO   ANTHKOPOLOOT, 


X'.-'-^^ 
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FlQ.  113. 


Fig.  114. 


FiQ.  115. 


Fig.  116.  A  chopper-shaped  blade  of  brick-red  color.  The  butt  and 
the  face  are  boat-shaped,  the  former  much  smaller.  The  groove  or  neck 
is  much  thinner  and  cut  away  at  both  extremities.  The  sides  are  not 
symmetrical.  (See  Evan's  figure,  from  Brazil,  a  war  ax  of  the  Gaveoe 
Indians,  in  the  British  Museum,  described  in  Ancient  Stone  Implements, 
figure  95.    Compare  also  figure  96.) 

Length,  3^  inches  j  width,  3J  inches. 


■^ 


Fig.  116. 


Fig.  117. 


Fig.  117.  A  chopper-shaped  blade  of  bright  brown  patina.    There  is 
in  this  specimen  an  interesting  combination  of  characters.    The  butt  has 
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a  delicate  doable  beak.  The  haft-space  or  neck  widens  rapidly,  bat  is 
slightly  shouldered  all  aroand  its  base.  A  similar  butt  and  edge,  with 
parallel  sides,  is  to  be  seen  in  a  specimen  from  St.  Vincent,  belonging 
to  E.  B.  Griflath  {Timehrij  in,  pi.  vii,  Fig.  3;  and  a  very  mach  rader 
specimen  in  Id.  I,  264,  Fig.  1). 
Length,  5  inches;  width,  4  indies. 
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Fio.  118. 

Fig.  118,  A  grooved  blade  of  dark  brown  color  and  fine  polish.  The 
bntt  wedge-shaped  and  rounded.  The  hafting  space  is  a  complex  affair, 
consisting  of  four  parts,  two  narrow-faced  grooves,  a  groove  on  the  lower 
side  a  little  wider,  and  a  long,  wide  notch  on  the  upper.  The  section  of 
the  groove  is  rectangular.  The  same  idea  of  a  shoulder  on  one  side  of 
the  blade  may  be  studied  in  a  specimen  from  Mennithorpe,  YorkRhire, 
England.  This  latter  one,  however,  is  very  rude,  and  far  behind  the 
Guesde's  example.  (Evans'  "Ancient  Stone  Implements,''  Fig.  82.) 
This  blade  lashed  to  a  shouldered  hapdle  would  be  a  very  effective  tool 
or  weapon.    From  Marie-Golante. 

Length,  6  inches ;  width,  2^  inches. 


Fig.  110. 
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Fig.  119.  A  well-finished  blade,  of  mottled-drab  color.  The  central 
colamn  is  a  flattened  cylinder.  The  right  portion  is  spread  out  like  a 
smoothing  tool.  The  Clallam  Indians  of  Washington  Territory,  who 
excel  in  all  kinds  of  basketry,  use  a  little  wooden  implement  exactly 
like  this  to  smooth  and  regiilate  the  woof  in  their  grass  and  bark  mats. 
The  left  end  is  canoe-shaped,  and  the  edge  extends  to  the  extremities 
of  the  body. 

Length,  5^  inches ;  width  of  blade,  3^  inches. 

Fig.  120.  A  grooved  implement  of  light  brown  color.  It  is  introduced 
here  to  follow  Fig.  119  on  account  of  similarity  in  groove.  The  ax 
function  is  lost  in  that  of  the  smoother  or  rubber.  There  is  a  great  deal 
of  nice  work  on  this  example;  indeed,  as  a  work  of  art  it  is  nearly 
faultless.  The  furrows  of  the  sides  continued  across  the  bottom  of  the 
shaft  or  neck  below  give  a  pleasing  impression. 

Length,  6^  inches ;  width  of  lower  blade,  4J  inches. 


t^G.  120, 


Fig.  121.  A  specimen  of  unknown  function,  light  brown  in  color.  This 
form  wanders  still  further  away  from  Fig.  119  than  the  last  one  de- 
scribed.   The  lower  portion  was  formerly  fluked,  but  the  points  are  gone. 

Length,  4  inches ;  greatest  width,  2^  inches. 
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Fig.  122.  A  highly  polished  blade  of  seal  brown  color,  resembling  a 
chopper  knife.  It  would  be  difficult  to  reconstruct  the  lost  part,  but  it 
reminds  one  of  the  African  and  Brazilian  battle-axes  with  crescent 
blades.    (Compare  Timehrij  in,  pi.  11.) 

Length,  2^  inches;  width,  2^^  inches. 
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Fig.  123.  A  doable-beaked  blade  of  reddish  brown  surface  and  black 
interior.  This  and  the  following  specimens  should  be  compared  with 
beaked  specimens  without  grooves.  There  is  a  slight  resemblance 
between  this  example  and  im  Thum's  Plate  6,  Fig.  1,  at  least  in  the 
long  groove  and  the  general  outline  of  the  blade. 

Length,  8  inches ;  width,  4t^  inches. 

Fig.  124.  A  double-beaked  blade  of  bright  drab  color.  The  ridge 
beneath  the  groove  gives  to  this  example  a  very  pleasing  outline.  In- 
deed, without  excess  of  ornament,  the  whole  contour  is  harmonized 
with  great  skill. 

Length,  9  inches  5  width,  5^  inches. 

Fig.  126.  A  double-beaked  massive  blade  of  brown  color.  The  curves 
beneath  the  beak  and  the  fluting  on  the  top  are  more  elaborate  than 
in  the  last  one  described. 

Length,  11^  inches;  width,  5ft  inches^ 


.'^^f!^??^^ 


Fig.  126. 


Fig.  126.  A  massive  two-beaked  blade  of  dark  brown  color,  and  so 
highly  polished  that  it  seems  to  have  been  recently  made.    The  treat- 
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ment  of  the  butt  is  a  little  different  £rom  that  in  the  previous  exam- 
ples by  reason  of  the  width  of  the  specimen.  The  upper  ridge  is  narrow 
and  the  crests  near  the  center. 

Length,  8^  inches ;  width,  6  inches. 

Fig.  127.  A  two-beaked  blade  of  dark  brown  color.  The  lower  part 
is  asymmetrical  and  fractured.  The  ornamentation  left  at  the  top  indi- 
cates that  originally  it  was  a  very  beautifiil  object.  The  egg  ornament 
occurs  in  other  specimens. 

Length,  7^  inches ;  width,  3^^  inches. 
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Fig.  128. 
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Pig.  128.  A  two-beaked  blade  of  blackish-drab  color,  and  perfectly 
smooth.  The  lines  of  this  specimen  are  everywhere  bold  and  gracefdl. 
The  slender  beaks,  high  crests,  and  other  characteristics  are  very  taste- 
fully combined. 

Length,  5^^  inches  ;  width  of  edge,  2-i%  inches. 

Fig.  129.  A  massive  two-beaked  blade  of  mottled,  marble-colored 
stone.  The  distinguishing  feature  is  the  ridged,  seal-like  depression 
between  the  beaks. 

Length,  11^  inches ;  width,  6^  inches. 

VII.   HAMMERS,   GRINDERS,   AND  POLISHERS. 

In  most  archaeological  collections  a  series  of  implements  are  brought 
together  under  the  titles  given  above.  The  idea  or  concept  is  that 
pounding,  grinding,  rolling  or  muUing-food,  paint,  incense,  wedges,  or 
human  heads,  are  processes  that  have  no  broad  dividing  lilies.  Lideed, 
among  a  people  so  highly  civilized  as  the  ancient  Antillians  a  great 
variety  of  such  operations  would  be  performed.  Mr.  im  Thum  thinks 
that  since  these  people  were  mainly  cassava  eaters  they  had  little  need 
of  mills.  True,  but  grinding  is  not  confined  to  food  even.  The  Haida 
and  Thlinkit  Indians  make  beautiful  mortars  and  pestles  to  grind  a 
native  tobacco  into  snuff,  and  to  pulverize  dried  fish.  The  Pueblos 
use  grinders  for  com-  and  wild  seeds,  for  paint,  and  to  grind  up  de- 
graissant  for  their  pottery.  The  innumerable  uses  of  hammers  will 
occur  to  every  one.  The  order  followed  in  the  description  is  almost 
arbitrary,  the  prevailing  motive  being  to  proceed  from  less  to  greater 
completeness. 
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Fig.  130.  At  the  risk  of  missicg,  a  guess  may  be  ventured  that  this 
specimen  of  dark  brown  stone  is  a  hammer  for  wooden  wedges.  A 
great  variety  of  wedge  hammers  of  stone  for  splitting  logs  is  used  by 
the  American  Northwest  Coast  Indians.  The  finger  pits  on  the  faces 
should  be  noticed. 

Height,  4^^  inches. 
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Fig.  131. 


Fig.  131.  A  slightly  modified  water- worn  pebble  of  dark  brown  color, 
just  as  likely  as  anything  else  to  have  been  used  in  rubbing  down  pot- 
tery. 

Length,  3^  inches. 
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Fig.  134. 


Fig.  132.  An  ellipsoidal  form  of  blackish  color.  The  noticeable  fea- 
tures are  the  flat  faces  and  beveled  contour.  In  the  Pueblo  country 
such  pebbles  are  used  to  rub  down  the  pots  before  baking.  From 
Gtosier. 

Length,  2^  inches. 

Fig.  133.  A  grinding  stone  of  deep  brown  color,  formed  in  the  shai)e 
of  a  double  conoid.    The  form  is  rare  in  the  Antilles. 

Height,  3iV  inches. 

Fig.  134.  A  blackish  stone,  elliptical  in  outline  and  lenticular  in  sec- 
tion; highly  polished. 

Diameter,  4f^  inches. 
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Fig.  135. 


Fig.  135.  A  shoe-shaped  specimen  of  reddish  brown  patina  resembling 
slightly  the  whetstones  of  the  mounds. 
Length,  6  inches. 


Fig.  136. 


Fig.  136.  A  hammer-head  of  dark  brown  color,  which  would  have 
done  good  service  also  as  a  mace  or  club  head.  The  upper  portion  is 
convex,  the  groove  uniform  and  the  lower  portion  parallel  sided. 

Length,  2^  inches. 
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Fig.  137.  A  small  hammer  of  light  brown  color.  There  are  several 
implements  of  this  class  in  M.  Guesde's  collection,  which  the  owner 
considers  casse-t^tes.  This  may  be,  but  they  are  just  as  probably  ham- 
mers or  rubbers. 

Height,  2^  inches. 
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Fig.  138. 


Fig.  139. 


Fig.  138.  A  grooved  hammer  resembling  an  old-fashioned  printer's  pad 
or  an  inverted  mushroom.  The  function  of  the  class  is  still  in  the  dark. 
See  Stevens  "  Flint  Chips,"  p.  223. 

Height,  3i^o~  inches. 

Fig.  139.  A  grooved  hammer  of  dark  brown  patina  evidently  made 
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from  a  pebble  with  little  modification.    The  groove  is  sinnons  and  shal- 
low.   In  outline  this  specimen  resembles  an  ax,  but  in  M.  Gaesde's  notes 
it  is  called  a  casse-tete. 
Length,  2^  inches. 

Fig.  140.  A  grooved  hammer  resembling  the  last,  bat  larger.     The 
groove  also  is  wider  and  has  abrupt  turns  in  direction. 
Length,  2^^  inches. 

Fig.  141.  A  doubtful  form  of  light 
:;::f  brown  color.  The  truncated  cone  rest- 

''■■'  ?  ing  on  the  bisecting  plane  of  a  hemis- 

phere is  absolutely  unique. 
Height,  3^  inches. 

Fig.  142.  A  finely  polished  speci- 
men of  chocolate  brown  color.    The 
ornamentation  is  of  a  high  order.     It 
was  probably  a  rubbing  stone  or  muller. 
Height,  3  inches. 
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Pig.  143.  A  grooved  hammer  or  pestle  of  brown  color  and  very  irreg- 
ular in  its  details,  the  climax  of  asymmetry  in  fact  We  are  oomiDg 
nearer  to  the  typical  hammers  and  triturators  of  the  Northwest  coast. 
Many  as  rude  as  tb4s  are  found  in  the  Ohio  Valley. 

Height,  4^3^  inches. 

Fig.  144.  A  grooved  hammer  or  pestle  of  dark  brown  color.  Mr.  H. 
H.  Hill,  of  Cincinnati,  has  a  very  large  collection  of  slanting  hammers 
or  mullers  taken  from  the  mounds  in  that  vicinity. 

Length,  4^  inches. 
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Fig.  145.  A  slanting  grooved  hammer  or  pestle  similar  to  the  last 
two.    The  function,  however,  is  still  in  doubt. 
Length,  4^  inches. 
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Fig.  146.  A  grooved  hammer  of  light  btown  color.  The  implement 
was  made  and  polished  with  great  care,  and  the  form  is  rare.  Espec- 
ially noteworthy  are  the  truncated  top,  the  uniform  groove,  and  cylin- 
drical sides.  A  similar  implement  from  Antigua  is  figured  in  Timehri 
(III,  p.  116,  pi.  10,  fig.  14). 

Height,  5  inches. 

Fig.  147.  A  grooved  hammer  or  pestle  of  green  and  brown  color. 
This  long,  pestle-like  form  is  unique,  in  the  Ouesde  collection. 

Length,  4^  inches. 
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Fig.  148.  A  bell-shaped  hammer  of  blackish  color.  The  very  large 
curved  base  is  not  unknown  to  hammers  or  pestles  outside  of  the  West 
Indies.  Several  of  nearly  the  same  shape  may  be  seen  from  the  Haida 
Indians  in  the  National  Museum.  The  offset  on  the  rim  below  at  the 
base  of  the  neck  is  unique.    (See  Timehriy  iii,  pi.  10,  fig.  19.) 

Height,  6J  inches. 
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Fig.  149.  Grooved  hammer  of  brown  color,  and  very  highly  polished. 
It  is  perfectly  refreshing  to  stand  once  more  on  solid  ground.    Whatever 
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doRbtmay  rest  on  the  preceding  examples,  there  is  none  here.  The  Na- 
tional Museam  at  Washington  contains  a  large  num ber  of  polished  serpen- 
tine hammers  of  precisely  this  shape.  The  great  red  cedar  abounds 
from  Sitka  along  the  Pacific  Coast  to  California>  The  various  tribes  of 
this  coast,  Thlinkits,  Haida,  Chimsian,  Bilhoula,  formerly  felled  these 
trees  with  stone  implements,  and  by  means  of  a  long  line  of  hard- wood 
wedges  split  the  logs  into  planks  to  be  used  in  their  houses  and  furni- 
ture. These  wedges  were  skillfully  driven  by  means  of  these  serpen- 
tine hammers.  The  ancient  Antillians  felled  large  trees  and  both  built 
houses  and  excavated  dug-out  boats.  There  is  little  doubt,  therefore, 
that  we  have  here  the  ancient  carpenter's  hand-maul. 
Length,  3^  inches. 


Fig.  149. 

Fig.  150.  A  grooved  club-head,  widely  exca- 
vated around  three-fourths^of  its'circumference. 
Stones  wrapped  with  sinew  or  leather  and 
lashed  to  a  wooden  handle  were  a  common 
■:|  weapon  with  th^  ancient  Dakotas. 
Length  2-^^  inches. 

Figs.  151-154.  Four  grooved  discoidal  stones 
of  unknown  function.  Comparing  things  un- 
known with  things  known  we  may  declare 
these  to  have  been  club-heads  or  sinkers  or  playing  stones  or  even  ear- 
studs. 

Fig.  155.  A  flat,  grooved  club-head  shaped  like  a  two-edged  battle-ax. 
The  groove  is  very  shari),  or  triangular  in  section,  and  is  deeply  cut  in. 
Length,  4^  inches. 

Fig.  156.  A  spindle-shaped  implement,  perhaps  a  rolling-pin,  of  brown 
color.    In  Yucatan  the  natives  now  use  a  roller  of  this  shape,  but  of 
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different  material.    Some  of  the  old  metates  have  hollow  beds,  iEtlso  in- 
dicating rollers,  or  mailers,  thickened  in  the  middle. 
Length,  12^-  inches ;  width,  1^  inches. 
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Fig.  167.  A  carved  rabbing  stone,  of  brown  color.  The  slanting  col- 
umn and  mach-curved  base,  as  well  as  the  lateral  flutiugs,  extending 
everywhere  except  along  the  bottom,  are  noteworthy  features.    The 
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Eskimo  of  Norton  Sound  and  northward  e±cel  in  fashioning  ivory  scraper- 
handles  to  tit  the  artisan's  hand.  At  Sitka  the  Thlinkit  Indians  also 
out  out  the  upper  portion  of  the  stone  hand- maul  to  fit  the  hand 
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Fig.  158.  A  boot-shaped  robbing  stone,  of  dark  brown  color.  The 
specimen  resembles  one  in  the  Latimer  collection  of  the  National  Ma- 
senm  ;  bat  this  example  is  mach  heavier  and  more  finely  polished. 

Length,  15^  inches. 
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Fig.  169.  A  carved  and  ornamented  rubbing  stone,  of  light  brown 
color.  Mr.  im  Thum  figures  {Timehrij  m,  pi.  10, 11, 12)  several  forms. 
The  specimen  now  under  consideration  is  much  more  highly  ornamented. 

Height,  3^  inches. 
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./"  v^    ■      :  v/    X  -  entirely  unique,  and  indeed 

.      ;    ;      V  outlandish  to  the  Antilles^ 

V    ,  It  is  admirable  in  workman- 

ship and  has  been  preserved 
without  a  scratch.  The  ma- 
terial is  mottled  green  and 
brown.  It  would  »ot  be  dif- 
ficult to  guess,  granting  this 
to  be  genuine,  that  the  pro- 
cess of  stone  carving  went 
on  after  1493,  the  year  in 
which  Columbus  discovered 
Guadeloupe,  and  that  some 
ingenious  lapidary  had  un- 
dertaken to  imitate  a  hook 
in  the  tackle.  There  is  noth- 
ing improbable  in  this,  for 
the  Haida  slate  carvers,  to- 
day, imitate  steamers  and  other  inventions  of  the  whites  in  making 
their  curious  pipes. 
Height,  5-i^  inches. 

Fig.  161.  A  rough  mortar  in  the  form  of  a  California  soapstone  olla. 
Very  little  art  has  sufficed  to  bring  this  specimen  to  its  present  form. 
This  is  the  only  regular  stone  mortar  as  yet  reported  from  the  Antilles. 
Height,  2^  inches ;  diameter,  5  inches. 
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Pio.  161. 

Fig,  162.  A  bowl-shaped  mortar  of  rich  brown  color.  This  form  also 
seems  oat  of  place  in  the  West  Indies.  The  almost  perpendicular  sides 
and  regularly  beveled  edge  carry  the  mind  to  the  Queen  Charlotte 
archipelago,  where  beautiful,  small  dish-like  mortars  were  used  for  trit- 
urating the  native  tobacco. 

Height,  2 A  inches  ;  diameter,  6^-  inches. 


Fig.  162. 


Fig.  163.  A  cylindrical  stone  dish,  of  dark  brown  patina,  and  very 
carefully  made.  Stone  dishes  quite  as  delicate  come  from  Sitka,  in 
which  the  ancient  snufF-taker  triturated  his  tobacco. 

-Width,  4-^  inches ;  depth,  2i  inches. 
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Pig.  164.  A  cylindrical  mortar  and  pestle  of  brown  color.  The  mor- 
tar is  cylindrical  in  form  and  a  cup-shaped  depression  occupies  the 
center.    The  pestle  is  of  the  dumb-bell  pattern,  very  symmetrical  in 


v  ; J\jj^^^''^^^h^^  ::  vv^r 


Fig.  163. 


form.    This  apparatus  would  serve  much  better  as  a  snuff  muller  than 
for  hard  pounding. 

Height  of  mortar,  4  inches  5  length  of  pestle,  4:^^  inches. 

Fig.  165.  A  stone  hammer,  of 
seal-brown  patina.    This  style  of 
implement  is  generally  called  a 
pestle.    But  no  one  has  ever  seen 
a  savage  wasting  his  time  polish- 
ing a  hard  stone,  and  putting  a 
shoulder  around  the  bottom  for 
the  purpose  of  knocking  it  off  the   jr'^ 
first  time  he  used  it.    On  the  other  C  "" 
band,  any  one  who  will  visit  Van- 
couver Island  may  see  such  stones 
in  use,  to-day,  for  driving  wedges 
into  cedar  logs  to  split  them.    It 
is  reasonable,  therefore,  to  call    -. 
this  specimen  a  hammer. 

Length,  7^  inches. 

Fig.  166.  A  large  grinding  im- 
plement, of  blackish  surface,  re- 
sembling a  cook's  rolling-pin.  The  central  portion  is  convex  on  the 
upper  side,  and  flat  beneath.  The  club-shaped  ends  were  evidently  to 
be  grasped  in  the  hands.    This  is  the  rarest  of  forms. 


'■■;■>■  ^ 


Fig.  164. 
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Fig.  165. 


From  St.  Anne. 
Length,  14  inches. 


m^0: 


Fig.  166. 

Pig.  167.  A  shallow,  irregular  mortar,  of  very  dark  brown  color. 
Among  North  American  relics  this  would  .be  called  a  paint  mortar. 
Fortunately  the  practices  of  our  Pueblo  Indians  show  us  ijo  what  an 
enormous  extent  paint  was  used  by  the  American  aborigines.  In  Zuni, 
for  instance,  the  paint  mortar  never  ceases.  They  are  called  into  daily 
use  by  the  potters,  the  warriors,  and  by  the  whole  tribe,  in  the  elaborate 
preparations  for  dances  and  ceremonies. 

Height,  2i  inches ;  diameter,  6j^  inches. 


^^ 


^Iv^':*^* 


^^MM 


FIG.  167. 
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Fig.  168.  A  paint  mortar,  of  brown  color.  It  is  provided  with  a  han- 
dle partly  broken.  It  is  not  an  nnusnal  thing  among  modern  Indians 
to  nse  paint  mortars  with  handles. 

Width,  3^  inches. 


Fig.  168. 


Fig.  169.  A  pretty  dish  of  rich  brown  color.  It  is  oval  outline,  and 
perfectly  polished  inside  and  out.  The  two  ends  are  not  quite  sym- 
metrical. 

Diameter,  5^  inches. 


^#*^l^|,    .;.'..,.-.. 
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Fig.  169. 


Fig.  170.  A  doable  concave  disk  of  dark  brown  color,  very  smooth 
and  beautifully  rounded.  Archaeologists  sometimes  call  such  beautiful 
objects  paint-mortars  and  sometimes  chungke  stones.     The  Kav^jos, 
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says  Dr.  Washington  Matthews,  at  the  present  day  play  with  the  in- 
tensest  excitement  a  game  called  ^^  turkey  claw."  Two  playei^  contend 
in  the  following  manner:  Each  one  is  provided  with  a  i)ole,  twice  a 
man's  span  in  length,  consisting  of  two  parts  lashed  together  by  a  long 
leather  thong,  either  end  of  which  hangs  loose  for  aboat  a  yard.  At 
distances  of  nearly  a  foot  on  these  loose  ends  are  sewed  crosswise  simi- 
lar leather  thongs  so  that  there  seems  to  be  two  tassels  of  five  strands 
each.  At  a  given  signal  a  ring,  made  by  wrapping  rawhide  strings 
around  a  hoop,  until  it  becomes  very  thick  and  heavy,  is  rolled  along 
the  ground.  The  players  aim  to  throw  their  si>ears  so  that  the  ring  in 
foiling  will  gather  up  and*become  entangled  with  several  of  the  leather 
strands.  The  number  and  position  of  strands  lying  on  the  ring  enables 
the  players  to  decide  the  game.  There  is  no  reason  why  such  a  disk 
should  not  be  thus  used.  The  statement  made  by  writers  that  the  pole 
should  pierce  the  ring  is  not  strictly  true. 
Diameter,  5i%  inches. 


FlO.  170. 

Fig.  171.  A  very  highly  i)olished  implement  of  dark  brown  color, 
and  presenting  one  of  those  enigmatic  forms  that  are  ever  springing 
upon  us  in  the  West  Indian  area.  The  general  outline  is  that  of  a 
ladle.  Upon  the  reverse  the  face  is  flat,  but  the  broad  portion  of  the 
obverse  is  slightly  concave  and  bordered  by  a  molding  which  is  car- 
ried nearly  to  the  narrow  portion.  The  latter  is  Ungulate  in  form  and 
has  ten  concentric  ridges  terminating  in  the  border  which  is  fluted  ex- 
ternally.   There  is  no  duplicate  of  this  form. 

Length,  12^  inches. 

Fig.  172.  An  unique  specimen  of  light-brown  color  and  quite  rough. 
It  is  hollow  like  a  mortar,  but  the  most  remarkable  feature  about  it  is 
the  series  of  flutings  on  the  surface.  M.  Guesde  is  of  the  opinion  that 
it  was  rather  a  cover  for  something  than  a  grinding  stone.  In  defer- 
ence to  this  opinion  it  is  drawn  with  the  broad  part  downward. 

Height,  6^  inches. 

Fig.  173.  A  smooth  mortar  of  very  dark  color.  The  figure  of  a  fly- 
ing creature  is  well  executed  and  beautifully  polished.  The  cavity  is 
also  made  with  great  care.    It  would  not  be  wild  speculation  to  imag- 
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Fig.  171. 
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Fio.  172. 

ine  this  the  cosmetic  mortar  of  some  proud  cacique  long  before  the 
days  of  Guanecagaro.    (From  Porto  Eico.) 
Length,  8-/o  inches ;  width  9  inches. 

VIII.  PERFORATED   STONES. 

The  perforation  of  stone  by  the  American  aborigines  has  been  faith- 
fully studied  by  Dr.  Charles  Eau  and  others.  When  the  boring  is  for  a 
short  distance  two  conical  excavations  are  made  from  opposite  sides,  mak- 
ing a  cavity  shaped  like  an  hour-glass.  The  process  of  borii>g  a  similar 
hole  is  commonly  called  countersinking.  The  West  Indians  as  well  as 
other  aborigines  of  our  contineiat  also  understood  how  to  produce  long 
excavations  through  very  hard  material,  but  never  with  the  uniformity 
of  a  steel  drill.  One  of  the  best  tests  of  genuine  relics  of  this  class  is 
the  method  of  perforation. 
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Fig.  173. 


Figs.  174-178.  Ordinary  pebbles  with  a  double  countersink  perfora- 
tion near  the  border,  generally  so  located  that  the  long  axis  will  be  ver- 
tical. These  are  beautifully  polished,  and  there  is  little  doubt  that  they 
were  worn  as  pendants. 


^^ 
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Fig.  175. 

Long  diameter  of  174,  l-i^  inches. 
Long  diameter  of  175,  l-jV  inches. 
Long  diameter  of  176,  3^  inches. 
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Fig.  179, 
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Fio.  178. 


Fio.  181. 


Long  diameter  of  177,  2^  inches. 
Long  diameter  of  178, 1^  inches. 
Long  diameter  of  179,  1  j^-  inches. 
Long  diameter  of  180, 1-^-  inches. 

181.  A  perforated  cylinder,  of  drab  color,  beautifully  polished.  This 
is  a  larger  bore  than  is  usual  in  West  Indian  specimens.  The  ancient 
lapidaries  of  this  area  excelled  in  the  fineness  of  their  perforations. 

Length,  l^^  inches. 

182.  A  stone  ring,  ovoid  in  outline,  pierced  by 
a  double  countersink  in  the  middle.  Stones  of 
the  same  treatment  are  found  in  Porto  Eico  too 
heavy  for  a  man  to  lift,  which  are  undoubtedly 
unfinished  collars.    Length,  3  inches. 

Fig.  183.  A  stone  ring  of  great'  asymmetry. 
This  perforation  was  probably  made  by  pecking, 
its  faces  being  rubbed  down  afterwards. 

Dimensions,  5^  X  ^o  inches. 

Fig.  184.  A  stone  ring  of  still  greater  finish. 
Were  it  not  for  the  material  one  might  suppose 
M.  Ouesde  had  collected  the  specimen  on  the  Santa  Barbara  Islands, 
in  California.  These  rings  have  caused  considerable  guessing  among 
archaeologists,  who  call  them  whorls,  digging-stick  weights,  casse- 
t6tes,  etc. 

Diameter,  4c^  inches. 


Fio.  182. 
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Fig.  183. 
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Fig.  184. 

Fig.  185, 1  and  2.  A  beautifully  finished  stone  pulley.  The  points  to 
be  noticed  are  the  nearly  circular  outline,  the  countersink  perforation, 
the  curved  slope  of  the  sides,  and  the  groove  in  the  circumfereuce. 
This  last  feature  is  unknown  to  the  author  of  these  notes  in  any  other 
stone  implement.    The  edge  view  is  enlarged  to  exhibit  the  groove. 

Diameter,  1^  inches. 
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Fig.  186.— 2. 


Fig.  186.  A  spool-shaped  object,  highly  polished.  The  excavation 
does  not  pierce  the  stone.  As  the  natives  of  this  area  distended  their 
ears  to  a  great  extent,  we  may  be  allowed  to  call  this  an  ear-plng. 

Height,  1^  inches. 


IX.  OBNAMENTAL  FOBMS. 


In  this  group  have  been  brought 
together  those  specimens  in  which 
ornament  is  of  more  importance  than 
use.  They  are  not  all  made  of  stone, 
and  a  few  of  them  are  not  in  M. 
Ouesde's  collection.  The  last  named 
have  come  into  the  National  Museum 
since  the  description  of  the  Latimer 
collection  in  1876.  (Smithsonian  Ee* 
port,  1876,  p.  372-393.)  It  is  not  to 
be  supposed  that  the  makers  designed 
any  such  division  of  their  artefacts. 

Fig.  187, 1  and  2.  A  beautifully  polished  object,  and  symmetrically 
formed  in  face  and  profile,  the  outlines  of  the  edge  view  making  a  very 
pleasant  combination. 

Length,  3^  inches, 


Fig.  18C. 
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Fig.  187-2. 

p 

Fig.  188, 1  and  2.  A  similar  object  fo  tbat  last  described  but  not  nearly 
so  well  formed. 
Length,  3i^o  inches. 


....#:■:/.:  :'-;^.>.., 


Fia.  188-1. 


Fig.  188-2. 
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Pig.  189.  A  pick-shaped  object,  one  projectiqn  broken.    The  surface 
is  beautifully  polished. 
Length,  7  inches. 


/:>;^ 


Flfl.  189. 
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Fig.  190.  A  eurved  object  of  light  brown  color.    If  the  lapidary  de- 
signed to  produce  the  outline  of  a  banana  he  succeeded  admirably. 
Length,  6  inches ;  width.  IJ  inches. 


Fig.  191.  A  hook-shaped  stone,  very  similar  in  finish  to  the  last. 
From  Oanoe. 
Length,  8  inches. 
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Fig.  192.  A  V  shaped  object  of  light  brown  color.  It  is  possibly  an 
amulet  worn  suspended  from  the  neck.  This  should  be  compared  with 
an  ornament  called  by  the  Caribs,  Caracoli,or  Coulbucoli,  and  made 
of  a  metal  resembling  gold,  obtained  from  the  Alloiiagues,  of  South 
America. 

Width  of  limb,  4^^  inches. 


Fig.  192. 

Fig.  193.  The  object  sketched  in  this  figure  resembles  some  of  the 
plainest  specimens  of  mammiform  stones  from  Porto  Eico,  in  the  Lat- 
imer collection.  (Smithouian  Eei)ort5 1876.)  ISTo  head  or  legs  are  indi- 
cated in  the  projections  from  the  base.  The  lower  face,  not  seen  in  the 
drawing,  is  concave  and  there  is  a  hole  in  the  apex.  On  either  face  of 
the  mamma  are  distinct  ridges.  Mr.  im  Thurn  figures  one  of  these  ob- 
jects and  calls  attention  to  .examples  from  San  Domingo  in  Blackmore 
Museum.  His  own  specimen  is  described  as  having  animal  heads  at 
either  end.  This  does  not  correspond  with  the  one  in  the  Latimer  series, 
in  each  of  which  there  is  a  head  at  one  end  and  feet  at  the  other.  Their 
use  as  stools  is  very  questionable,  because  that  would  bring  the  unsightly 
portion  upward  and  bury  the  ornamental  portion  out  of  sight.  The 
owner  of  the  small  island  of  Canouan,  says  Mr.  Low,  has  a  mammiform 
resembling  Fig.  42,  Latimer  collection,  with  carved  lines  like  those  on 
Fig.  43.     (See  also  Timehri,  I,  268,  269.) 

Length,  11^  inches  ^  height,  7  inches. 
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Fig.  193.  ^ 

Fig.  194.  This  object  is  absolutelj^  unique,  for  we  have  in  it  a  min- 
iature fire-place  or  altar,  both  faces  of  which  are  identical.  Four  rude 
steplets  conduct  to  a  landing  place  partly  covered  by  a  niche.  At  the 
top  an  excavation  is  seen  which  may  have  served  for  a  statuette.  The 
object  was  found  at  Abymes,  but  the  evidence  of  aboriginal  origin 
should  be  strong  just  in  comparison  to  the  outlandishness  of  a  specimen. 
Height,  6  inches. 

Fig.  195.  An  ornamen- 
tal piece,  of  bluish  green 
color.  It  is  rare  in  form, 
but  not  absolutely  unique. 
In  the  American  Museum 
at  ISTew  York  is  a  similar 
specimen.  The  chamfer- 
ing and  fluting  are  grace- 
fully blended.  The  left- 
hand  extremity  is  perfor- 
atedrf or  suspension.  From 
Punto  Duo. 

Length  of  long  limb,  8 
inches ;  of  short  limb,  5f^ 
inches. 

Fig.  196.  A  highly  or- 
namented specimen,  one  portion  of  which  is  plain,  resembling  the  edge 
of  a  cleaver ;  the  remainder  is  covered  with  ornament.  Let  us  imagine 
this  to  be  a  stone  ax,  the  most  beautiful  in  the  world.  The  "following 
characteristics  claim  our  attention :  The  hafting  notches  are  extended, 
that  on  the  upper  part  by  a  narrow  gutter  almost  parallel  with  the  edge ; 
that  on  the  lower  part  sweeping  outward  in  a  curve  which  combines 
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Fig.  195. 
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the  lower  portion  and  both  faces  in  a  continuous  pattern.    This  is  as- 
suredly M.  Guesde's  jewel  in  the  ax  class.  * 
Length,  5J  inches. 
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Fig.  196. 

Fig.  197.  An  ornamental  stone  of  a  marble  gray  color.  The  right 
part  is  conoidal  and  has  near  its  middle  a  raised  band.  This  may  have 
fitted  a  socket.  The  left  part  resembles  a  liberty  cap,  bounded  at  its 
base  by  the  curve  of  beauty.  On  the  two  sides  of  the  enlarged  middle 
are  compound  scrolls  in  relief,  resembling  the  implements  sold  to 
draughtsmen  for  making  curves. 

Length,  11^  inches. 

Fig.  198.  A  stone  collar  of  very  dark  brown  patina.  This  belongs  to 
that  class  of  enigmatical  objects  which  formed  such  an  attractive  feature 
in  the  Latimer  collection  from  Porto  Eico.  (Smithsonian  Eeport,  1876, 
372-^393.)  It  is  of  the  left- shouldered  variety;  that  is,  imagining  the 
object  suspended  from  the  neck  like  a  regalia,  there  is^  projection  on 
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the  left  side  faintly  resembling  a  lashing  of  the  two  ends  of  a  hoop. 
This  being  on  the  left,  the  ornamental  panel  is  on  the  right.  The  ele- 
ments of  this  panel  are  not  unique.  Notice  first  the  beading  looped  on 
the  right  side  at  the  top  of  the  panel,  and  widening  downward  to  in- 
close the  key  ornaments  and  to  pass  quite  around  the  boss  below.  The 
border  on  the  edge  outside  and  in  front  of  this  bead  has  a  human  face 
between  two  opposing  scrolls.  The  bas-relief  ornament  inside  the  bead 
consists  of  a  double  ring  in  relief,  with  two  ornaments  as  nearly  alike 
as  the  varying  space  would  admit. 

Length,  17^^  inches ;  thickness  of  side,  1-^  inches.     (Compare  table 
in  Smithsonian  Eeport,  1876,  p.  390.) 

Fig.  199.  A  collar  from  San  Dom- 
ingo, probably  obtained  in  Porto 
Rico.  It  does  not  belong  to  M. 
Guesde's  collection,  but  the  figure 
will  explain  some  features  omitted  in 
the  last.  This  is  also  left-shouldered. 
The  shoulder  projection,  the  looped 
bead,  with  its  herring-bone  ridges, 
inclosing  triahgular  excavations,  the 
boss,  and  the  slight  ornament  on  the 
6houldered  side  are  all  well  expressed. 
Although  both  these  are  left- shoul- 
dered, there  are  many  right-shoul- 
dered ones,  plainly  showing  that  they 
were  to  be  used  in  pairs. 

Fig.  200.  A  stone  stool  or  chair  of 
the  variety  mentioned  and  illustrated 
in  the  Smithsonian  Report,  1876,  p. 
376.  The  material  of  thosa  there  de- 
scribed, however,  is  either  sandstone 
or  wood,  and  the  device  is  some  ani- 
mal form.  In  M.  Guesde^s  specimen 
the  material  is  a  dark  brown  volcanic 
stone,  and  the  device  is  the  human 
form.  Moreover,  the  position  is  in- 
verted. The  man  is  lying  on  his 
1  ^^  ■     back,  with  his  feet  drawn  up  to  form 

the  legs  of  the  stool.  His  arms,  with- 
out any  attempt  at  accuracy  of  delin- 


^*^^::;  }-.^^'  cation  are  doubled  on  his  neck.    The 

eyes  and  mouth  are  like  the  same 
features  in  all  aboriginal  statuary, 


"^^     C^V,' s         and  beautiful  shells  were  doubtless 


inserted   in  them.    The  ears  have 
J^'iG-200.  large  openings   in  which  were  in- 
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Herted  plugs  of  wood,  stone,  shell,  or  feathers.  The  legs  of  the 
chair,  just  beneath  the  man's  shoulders,  are  mere  projections  fix)ni  the 
stone.  The  markings  in  the  head  and  forehead  are  quite  tastefully  de- 
signed. The  back  does  not  8lox)e  upward  as  much  as  in  the  Latimer 
specimens.  In  Dr.  Liborio  Lerda's  "Eldorado  ^  is  figured  a  mummified 
human  body  seated  on  a  stone  stool  in  a  cist.  The  figure  in  this  paper 
and  notes  of  im  Thum  {Timehrij  i,  271)  should  be  consulted.  The  im- 
possibility of  using  such  objects  as  mealing  stones  was  pointed  out  by 
the  author  of  these  notes  ten  years  ago,  and  im  Thurn  adds  the  very 
pertinent  argument  that  the  ancient  West  Indians  did  not  grind  maize, 
subsisting  mainly  on  cassava.  Dr.  Joseph  Jones  quotes  Sheldon  as 
saying,  "When  a  Carib  died  his  body  was  placed  in  the  grave  in  an 
attitude  resembling  that  in  which  they  crouched  around  the  fire  or  the 
table  when  alive,  with  the  elbows  on  the  knees  and  the  palms  of  the 
hands  against  the  cheeks." 

Length,  16  inches;  width,  6^  inches;  height  of  head,  6^  inches;  of 
feet,  2  to  3  inches. 

Figs.  201-202.  A  low  wooden  stool  from  Turk's  Island,  collected  by  the 
late  W.  M.  Gabb.  This  form  is  similar  to  those  described  in  a  previous 
publication,  and  referred  to  by  the  historians  of  Columbus.  The  orna- 
mentation of  the  countenance  of  the  human  head  are  best  shown  in  Fig. 
202  a*  The  labyrinthine  design  of  the  seat  ornament,  the  scrolls,  loz- 
enges, and  chevrons  in  the  head  ornaments  are  most  praiseworthy. 
Length,  46  inches.    (202a,  fe,  c,  d.) 


FlO.202d. 


Fig.  203.  A  human  figure  carved  from  a  single  log  of  wood.  The 
portions  broken  away  render  it  impossible  to  tell  how  large  the  image 
was  originally  and  what  position  the  figure  occupied.    Especially  notice- 
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able  are  the  ear-plugs  and  the  bands  drawn  tightly  around  the  muscle 
of  the  arms.  This  feature  is  explained  in  the  next  figure.  Length,  43 
inches. 


Fig.  203. 
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Figs.  204,  205.  This  carving  represents  two  individuals  seated  on  a 
canopied  chair.  The  whole  thing  is  interesting  to  the  highest  degree. 
The  chair  has  a  high  hack  ornamented  with  scrolls  and  concentric  rings. 
Both  individuals  have  embroidered  skull  caps,  the  nearest  approach  to 
which  are  the  basket  work,  close-fitting  embroidered  hats  of  the  Indians 
of  the  Great  Interior  Basin  of  the  United  States.  The  ears  much  dis- 
tended are  to  be  looked  for.  The  most  noteworthy  feature,  however,  is 
the  bands  of  embroidered  cotton  just  above  the  calves.  In  his  second 
voyage,  cruising  among  thje  Caribbee^Islands,  Columbus  came  on  the 
10th  of  November,  1493,  to  Santa  Cruz  Island.  Here  he  had  a  fight 
with  some  natives  in  a  dug-out  and  wounded  some  of  them.  "The  hair 
of  these  savages  was  long  and  coarse,  their  eyes  were  encircled  with 


Fig.  204. 
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paint  so  as  to  give  them  a  hideous  expression  5  and  bands  of  cotton  were 
bound  firmly  above  and  below  the  muscular  part  of  the  arms  and  legs 
so  as  to  cause  them  to  swell  to  a  disproportioned  size."  (Irving's  Colum- 
bus, I,  333.)    Height,  31  inches. 


Fig.  205. 

Figs.  206,207.  Spoon  and  cup  carved  from  the  guava  fruit  The 
spoon  and  mug  are  both  of  European  form,  but  it  would  be  exceedingly 
interesting  to  obtain  some  of  the  ancient  forms.  It  is  more  than  prob- 
able that  the  gourd  and  jicara  fruit  and  cocoa  played  an  important  part 
in  this  portion  of  the  economy  of  the  ancient  Caribs. 

Fig.  208.  In  this  figure  is  represented  an  inscribed  slab  found  in  a 
portion  of  Guadeloupe,  properly  so  called.    It  weighs  several  tons  and 
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Fig.  206. 


Mm 


Fig.  207. 

it  is  impossible  to  remove  it.    In  the  vicinity  are  to  be  seen  many  other 
rocks  bearing  inscriptions,  but  this  is  the  most  elaborate  of  the  group. 
The  general  appearance  of  the  figures  is  not  dissimilar  to  those  on  the 
cover  of  the  journal  published  in  Demerara,  called  Timehri,  208,  a. 
8.  Mis.  33 53  r^^^^T^ 
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Fig.  208. 


/--'^t!  ■  ■ 


Fig.  208  a. 
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Figs.  209-213.  Specimens  of  pottery  in  M.  Guesde's  collection.  They 
do  not  differ  at  all  from  those  found  throughout  the  West  Indies.  The 
material  is  poorly  worked  but  well  baked  and  most  of  the  designs  on 
the  handles  are  boldly  conceived.    (See  also  Timehri,  ni,  pi.  14-17.) 


Fig.  210  a. 


Pig.  210  b. 


Fig.  210  c. 


%l^,v.-^ 


....j,-^^:;^V^f^jP*-f^ 


""^^i 


Fig.  211. 


Fig.  212. 


Fig.  214.  This  is  the  best  preserved  fragment  of  pottery  as  yet  figured 
from  this  area.  The  cylindrical  mouth  and  the  ornamental  body  point 
to  a  vessel  of  some  pretensions.  It  is  impossible  to  conjecture  what  was 
the  continuation  of  the  lower  portion. 
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Fig.  213. 


Fig.  214. 

Figures  215,  215  a.  In  the  introduction  to  this  paper  M.  Onesde 
speaks  of  shell  celts ;  they  are  also  mentioned  over  and  over  again  in 
Stevens'  "Flint  Chips,"  and  those  familiar  with  the  arts  of  Polynesia 
will  recall  the  beautiful  adze  blades  scarcely  distinguishable  from  chal- 
cedony, keeping  clearly  in  mind  the  fact  that  the  people  of  each  area 
utilize  always  the  best  materials  and  processes  consistent  with  their 
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grade  of  civilization.  The  whol©  subject  of  art  in  shell  is  exhaustively 
treated  by  W.  H.  Holmes  in  Second  Annual  Eeport  of  the  Bureau  of 
Ethnology,  pp.  203-205.    (See  also  Timehri^  iii,  pi.  13.) 


Flu.  215. 


Fio.  215  a. 
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ANCIENT  MOUNDS  IN  CLINTON  COUNTY,  MICHIGAN. 

By  M.  L.  Leach,  of  Traverse  City,  Mich, 

CUnton  County,  occupying  a  central  position  in  the  Lower  Peninsula 
of  Michigan,  is  one  of  the  most  fertile  portions  of  the  State.  The 
northern  part  of  it  is  watered  by  the  Maple  Biver  and  its  tributaries. 
The  Maple  )s  a  small,  sluggish  stream.  Eising  in  the  central  part  of 
Shiawassee  County,  it  takes  a  northwesterly  course  through  the  town- 
ships of  Owosso  and  Middlebury,  in  Shiawassee,  and  Ovid,  in  Clinton; 
turns  sharply  to  the  northeast,  then  to  the  west,  and  finally  to  the 
north  in  the  township  of  Duplain ;  crosses  the  boundary  into  Gratiot 
County,  runs  a  westerly  course  for  13  miles,  and  re-enters  Clinton  near 
the  northwest  corner  of  the  township  of  Essex. 

It  is  only  of  the  townships  of  Middlebury,  Ovid,  Duplain,  Greenbush, 
and  Essex  that  we  have  to  speak  in  these  notes.  All  the  five  town- 
ships lie  wholly  within  the  Maple  River  Valley.  The  surface  of  the 
country  is  gently  undulating.    There  are  no  high  hills  or  deep  valleys. 

The  land  slopes  down  to  the  margins  of  the  streams,  generally  with- 
out any  well-marked  terraces.,  There  are  some  extensive  swamps  and 
marshes.  The  soil  of  the  higher  lands  is  a  rich,  sandy  loam,  easily  cul- 
tivated, adapted  to  general  farming,  and  remarkably  well  suited  to  the 
production  of  the  cereals.  -When  first  settled  by  the  white  men,  large 
portions  were  covered  with  heavy  forests  of  oak,  maple,  elm,  beech, 
basswood,  and  ash,  with  patches  of  pine  interspersed;  other  parts  were 
^hat  is  there  called  plains,  being  comparatively  level,  with  an  open  for- 
est consisting  almost  wholly  of  oak. 

The  Maple  River  Valley  was  the  seat  of  a  populous  settlement  of  the 
Mound  Builders.  Their  remains  consist  principally  of  burial  mdunds. 
These  stretch  in  an  irregular  line,  in  a  northwesterly  course,  from  the 
township  of  Middlebury,  through  the  most  fertile  part  of  the  valley,  to 
the  northwestern  part  of  Essex.  The  accompanying  map  is  sufficiently 
accurate  for  practical  purposes.  I  have  taken  great  pains  to  ascertain 
the  position  of  most  of  the  mounds  relative  to  the  lines  of  the  Govern- 
ment survey.  When  the  location  is  given  without  quahfication,  it  may 
be  relied  on  as  correct. 

The  mound  on  the  southeast  quarter  of  the  southeast  quarter  sec- 
tion 36,  in  Ovid,  marked  17,  has  entirely  disappeared  before  the 
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Map  showing  mounds  in  north^st  part  of  Clinton  County,  Michigan. 
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maroh  of  the  white  man's  improvement.  Mr.  Hugh  Swarthont,  of 
Ovid,  from  whom  I  have  the  acooant,  says  it  was  30  feet  across  at  the 
.  base  and  as  high  as  a  man's  head.  Forty-three  or  forty-four  years  ago, 
he,  with  others,  dug  down  in  the  center  of  it,  and  found  bones  at  or  near 
the  natural  surface  of  the  ground.  A  tibia  taken  out  was  at  least  6 
inches  longer  than  that  of  a  man  6  feet  high.  The  bones  were  all 
large.  Though  Mr.  Swarthout  is  reliable,  it  is  not  safe  to  trust  reports 
of  big  bones  and  other  wonders,  as  I  have  learned  by  experience. 

About  the  location  of  the  mound  there  is  no  doubt. 

Of  the  group  of  mounds  in  Middlebury  I  cannot  give  the  exact 
location.  I  visited  them  once  .when  called  to  the  neighborhood  on 
business,  but  took  no  notes.  There  were  six  or  seven  of  them,  all  of 
which  had  been  leveled  by  several  years'  use  of  the  plow  and  harrow, 
but  the  site  of  each  was  still  plainly  discernible  at  a  long  distance.    . 

Prom  this  group,  passing  down  the  Maple  2  or  3  miles,  we  come  to  an- 
other interesting  group,  marked  15  on  the  map,  on  the  farm  of  Malcolm 
Fitch,  about  1  mile  east  of  the  village  of  Ovid.  In  July,  1878,  I 
visited  this  group,  in  company  with  my  friend  the  late  W.  S.  Trask, 
of  Charlotte,  Mich.  With  the  assistance  of  Mr.  Fitch's  son,  I  took 
some  rough  measurements  while  Mr.  Txask  was  sketching.  There 
were  six  of  the  mounds,  situated  on  level,  sandy  land,  in  a  beautiful 
grove.  The  largest  was  34  feet  in  diameter  at  the  base,  circular,  and 
well  rounded  up.  It  was  4  feet  bigh,  but  the  height  may  have l)een  some- 
what increased  by  the  earth  thrown  out  of  an  excavation  in  the  center 
by  some  explorer.  A  portion  of  a  tree  which  had  grown  on  the  mound 
was  still  lying  upon  it.  It  was  2  feet  or  more  iu  diameter.  Mr.  Fitch 
said  it  must  have  fallen  down  before  he  came  to  the  place,  twenty-seven 
years  previously.  Southeast  of  this  first  mound,  at  a  distance  of  18 
feet  from  its  base,  we  came  to  the  base  of  another.  It  was  somewhat 
irregular  in  shape,  being  50  feet  long  from  east  to  west,  30  feet  broad, 
'  and  from  2^  to  3  feet  high.  Mr.  Trask  suggested  that  the  two  mounds 
were  part  of  a  natural  ridge,  and  that  the  earth  from  the  space  between 
them  had  been  removed  and  added  to  the  northwestern  extremity  of 
the  ridge  to  complete  the  first  mound,  leaving  the  remaining  portion  of 
the  ridge  with  the  appearance  of  an  artificial  structure — an  opinion  with 
which  I  do  not  coincide.  Measuring  90  feet  from  the  eastern  base  of 
the  second  moiind,  in  a  southeast  direction,  we  came  to  the  base  of 
the  third.  This  mound  was  irregularly  oval  in  outlino,  being  30  feet 
long  from  north  to  south,  25  wide,  and  2  feet  3  inches  high.  Growing 
on  top  was  a  white-oak  tree  2  feet  3  inches  in  diameter,  3  feet  from  the 
ground.  Trees  of  various  sizes,  but  smaller  than  this,  were  growing 
upon  the  mounds  already  described.  Southeast  from  this  third  mound 
we  came  to  a  fourth.  From  an  omis.sion  in  my  notes,  I  am  unable  to 
give  the  distance.  It  may  have  been  anywhere  from  20  to  100  feet. 
On  account  of  the  same  omission,  I  am  unable  to  draw  a  plan  of  the 
group.    The  mound  was  small^and  flat.    Twenty  feet  southwest  of 
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it  was  another  small,  flat  monnd,  and  180  feet  northeast  of  No.  2  was 
another  of  the  same  character.  My  recollection  is  that  none  of  this 
group  except  No.  1  had  ever  been  disturbed.    It  is  a  matter  of  regret 

f  that  I  did  not  have  an  opportunity  to  make  internal  explorations  of 
the  more  important  ones. 

In  the  western  part  of  what  is  now  the  village  of  Ovid  there  formerly 
existed  a  group  of  small  burial  mounds,  marked  on  the  map.  They 
were  long  since  destroyed  by  the  cultivation  of  the'  land.  I  have  an 
account  of  them  from  Mr.  Dennis  Birmingham,  of  Ovid  Township,  who 
is  not  unfamiliar  with  the  works  of  the  Mound  Builders,  and  would  not 
be  likely  to  be  deceived. 

Continuing  on  down  the  Maple,  in  a  northwesterly  direction,  some- 
tiling  like  a  mile  and  a  half,  we  come  to  the  site  of  two  small  mounds, 
marked  2.  The  location  is  30  or  40  rods  west  of  the  center  of  section  11. 
They  are  situated  on  a  tract  of  rich,  loamy  soil,  with  a  mixture  of  fine 
gravel,  heavily  timbered  with  several  varieties  of  forest  trees.  The 
tract  slopes  gently  down  from  higher  land  at  the  north  till  it  blends 
with  the  Maple  Eiver  bottom  at  the  south.  At  the  west  it  terminates 
in  a  bank  or  bluff  about  12  feet  high,  50  or  60  paces  distant  from  the 
larger  mound.  At  the  foot  of  the  bank  is  an  ancient  channel  of  the 
river,  with  low,  wet  bottom  land  beyond.  It  is  not  improbable  that  the 
river  flowed  through  this  channel  at  the  time  the  country  was  occupied 
by  the  Mqund  Builders,  though  it  is  now  found  some  distance  farther 
southwest.  The  larger  mound,  measured  by  the  eye,  at  the  time  of  my 
visit  was  not  more  than  16  feet  in  diameter  and  2  feet  high.  There 
was  a  shallow  trench  all  around  its  base,  &om  which,  no  doubt,  a  por- 
tion of  the  earth  for  its  construction  had  been  taken.  Excavations  had 
already  been  made  in  both  mounds.  In  the  vicinity  of  the  mounds  were 
a  large  number  of  "  dug-holes."  They  were  generally  circular,  some  of 
them  having  a  raised  margin  made  by  the  earth  thrown  out,  while  around 
others  the  ground  was  level  up  to  the  very  brim,  as  if  the  excavat^ed 
earth  had  been  carried  away  to  aid  in  the  construction  of  the  mounds. 
Perhaps  those  with  raised  margins  may  have  been  made  by  the  modem 
Indians  for  burying  their  com.  Possibly  the  Mound  Builders  also 
buried  their  com  in  the  same  manner.  It  is  not  always  easy  to  distin- 
guish between  the  dug-holes  of  the  Indians  and  those  of  the  more  ancient 
people. 

Continuing  down  the  valley  of  the  Maple,  in  a  direction  almost  due 
northwest,  for  a  little  more  than  2  miles,  we  come  to  the  site  of  the 
mound  marked  3,  on  the  northeast  quarter  of  the  northeast  quarter 
section  4.  This  mound  has  disappeared  in  the  process  of  cultivation. 
Mr.  Gleason,  the  owner  of  the  farm,  describes  it  as  16  feet  broad  and  2 
feet  high.  I  remember  that  many  years  ago,  when  hunting  there,  while 
Mr.  Oleason's  farm  was  still  a  forest,  the  deer  I  was  tracking  walked 
over  this  mound,  and  I  stood  for  some  time  on  its  summit,  peering  into 
the  surrounding  forest  for  signs  of  the  game.    My  attention  had  not  at 
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that  time  been  called  to  the  works  of  the  Mound  Bailders,  and  I  did 
not  recognize  the  real  character  of  the  curious  little  hill.l  stood  upon. 
My  recollection  of  it  is  that  Mr.  Oleason's  estimate  of  its  diameter  is 
correct,  but  that  it  was  fully  3  feet  high.  Mr.  G-leason  and  others  dug 
into  it  and  took  out  a  skull.    They  saw  a  large  quantity  of  bones. 

Going  again  to  the  northwest,  at  the  distance  of  something  more  than 
half  a  mile,  we  come  to  an  interesting  group  of  mounds,  marked  4,  on 
the  east  part  of  the  east  half  of  the  southwest  quarter  section  33,  in 
Duplain.  Leaving  out  of  the  account  several  small,  slight  elevations 
about  the  character  of  which  there  was  doubt,  this  group  consisted  of 
four  well-defined  mounds.  The  largest  one  was  oblong  in  shape,  being 
25  feet  long,  20  feet  wide,  and  2^  or  3  feet  high.  Lying  south  of  this, 
their  bases  almost  touching,  was  another  oblong  mound,  2^  feet  high, 
22  feet  long  from  east  to  west,  and  14  wide.  Southwest  from  the  prin- 
cipal mound,  distant  20  feet,  was  the  third  one,  3  feet  high,  25  feet  long 
from  north  to  south,  and  15  feet  wide.  All  around  these  three  thcearth 
appeared  to  have  been  scooped  out  for  the  purpose  of  building  them. 
The  fourth  mound  of  the  group  stood  apart  from  the  others,  about  16 
rods  distant,  in  a  southwesterly  direction.  It  had  been  opened,  and  it 
was  said  that  bones  had  been  taken  out.  It  was  circular,  20  feet  broad 
at  the  base  and  3  feet^iigh. 

In  1877  and  1878  I  made  thorough  examinations  of  the  three  mounds 
situated  near  together.  The  largest  one  was  nearly  all  dug  away,  and 
a  broad  trench,  reaching  down  below  the  natural  surface  of  the  ground, 
was  carried  through  each  of  the  others  in  its  long  diameter.  In  all 
three,  with  the  exception  of  a  surface  layer  a  foot  thick,  the  soil,  a 
gravelly  loam,  was  extremely  hard  and  apparently  impervious  to  water. 
It  was  the  opinion  of  Mr.  Trask,  as  well  as  of  myself,  that  it  had  been 
rammed  hard  around  and  above  the  bodies.  Forming  an  impenetrable 
protection  to  the  bones,  it  has,  in  a  great  degree,  preserved  them  from 
decay.  In  two  or  three  cases  the  periosteum  was  found  still  adhering 
to  its  bone. 

In  the  large  mound  were  found  six  skeletons,  l^esides  some  scattering 
fragments.  Each  of  two  lay  alone ;  the  other  four  were  in  pairs.  In  the 
case  of  one  of  those  buried  singly,  as  nearly  as  could  be  determined, 
the  body  had  been  laid  on  the  back,  the  head  to  the  east,  the  legs  flexed 
under  the  thighs  so  that  the  heels  were  near  the  pelvis,  and  the  head 
raised  in  such  a  position  that,  as  the  bones  settled  together  in  the  proc- 
ess of  decay,  it  rested  on  the  left  shpulder-blade.  It  has  occurred  to 
me  since  that  it  may  have  been  buried  in  a  partly  sitting  posture.  The 
other  skeleton  that  lay  alone  had  been  carefully  disposed  for  burial. 
It  had  been  placed  in  a  shallow,  short  grave  (before  the  mound  was 
built),  with  the  face  to  the  north,  the  head  to  the  east,  the  legs  and 
thighs  flexed  as  much  as  possible,  with  the  head  a  little  elevated.  One 
pair  had  evidently  been  as  carefully  placed,  with  the  thighs  and  legs 
flexed  in  the  same  manner,  with  the  heads  to  the  east,  one  looking  north 
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and  the  other  south.  The  bones  were  in  sach  close  proximity  that  the 
backs  of  the  heads  and  bodies  must  have  touched.  The  order  and  regu- 
larity of  this  burial  produced  the  conviction  that  the  two  bodies  were 
buried  at  the  same  time.  The  position  of  the  other  pair  could  not  be 
satisfactorily  made  out,  but  one  skull  lay  above  the  other.  All  these 
graves  were  at  or  just  below  the  natural  surface  of  the  ground. 

In  the  mound  lying  south  of  the  one  just  spoken  of  three  skeletons 
were  found.  The  first  lay  in  the  western  half  of  the  mound,  a  little  be- 
low the  natural  surface  of  the  ground.  It  had  been  placed  on  the  back, 
^ith  the  head  to  the  «ast  and  slightly  elevated,  the  thighs  and  legs 
somewhat  flexed,  and  the  right  arm  flexed  so  as  to  bring  the  palm  of 
the  hand  upon  the  upper  part  of  the  right  side  of  the  chest.  Above 
the  left  shoulder  lay  a  heavy  stone  ornament,  charm,  or  token,  of  a  blue 
color  when  first  e^umed,  but  turning  black  on  exposure  to  the  air.  It 
was  4J  inches  long,  2^  wide,  and  seven-sixteenths  thick,  slightly  bent, 
and  shaped  a  little  like  a  hoe  or  an  adz.  There  is  a  hole  through  the 
narrower  end,  by  which  it  may  have  been  suspended  by  a  string  from 
the  neck.  It  appears  to  have  been  made  from  a  stone  that  required  but 
little  fashioning  to  bring  it  to  the  required  shape,  as  it  showed  but  little 
polishing,  and  in  spots  the  rough,  natural  surface  could  still  be  seen. 

This  was  the  only  manufactured  article  found  ip  any  of  the  mounds 
examined  by  me  in  this  part  of  the  State.  The  second  skeleton  we 
came  upon  was  in  the  upper  portion  of  the  eastern  half  of  the  mound, 
the  skull,  which  was  the  most  elevated  part,  being  not  more  than  8  or 
10  inches  below  the  surface.  It  lay  upon  the  back,  the  head  to  the  east, 
the  shoulders  elevated  and  the  head  tipped  forward  upon  the  chest,  the 
pelvis  a  little  elevated,  and  the  thighs  and  legs  completely  flexed.  There 
was  a  cut  through  the  skull.  Mr.  Trask  was  of  the  opinion  that  it  had 
been  made  before  burial,  and  was  the  cause  of  death.  I  think  it  was 
accidentally  made  by  the  spade  in  excavating.  The  third  skeleton  was 
found  at  a  lower  level  than  the  second,  but  not  directly  under  it,  a  little 
nearer  the  nc^th  side  of  the  mound.  Like  many  of  those  found  in.tUe 
same  group  of  mounds,  it  lay  with  the  head  to  the  east,  on  the  right 
side,  the  head  a  little  elevated,  with  the  knees  drawn  up  to  the  chest 
and  the  heels  to  the  pelvis.  A  peculiarity  in  this  burial  is  that  the 
hands  were  placed  in  contact  with  the  face. 

Kot  the  least  interesting  and  instructive  of  the  mounds  of  this  group 
was  the  one  situated  a  short  distance  southwest  of  the  principal  one. 
A  little  north  of  the  center,  a  foot  and  a  half  below  the  surface,  I  came 
upon  what,  for  want  of  a  better  name,  I  call  an  ancient  fire-place.  It 
was  simply  a  level  surface,  made  upon  the  mound  when  only  partly 
built.  I  uncovered  it  with  the  greatest  care,  working  for  hours  upon 
my  knees,  scraping  away  the  superincumbent  earth  with  a  common 
table-knife,  so  as  not  to  displace  anything  that  might  be  of  interest. 
When  done,  I  had  before  me  a  bed  of  ashes,  mixed  with  charcoal  and 
burnt  sand,  on  which  lay  the  bones  of  a  partially  burned  human  skele- 
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ton.    At  the  bottom  of  the  mound,  jast  below  the  natural  surface  of 
the  ground,  were  the  remains  of  two  skeletons,  one  under  the  north 
half  of  the  mound,  the  other  under  the  south.    Both  appeared  to  have 
been  careMly  disposed  for  burial,  according  to  what  seems  to  have  been 
an  approved  mode— on  the  right  side,  the  head  to  the  east  and  slightly 
elevated,  with  the  thighs  and  legs  flexed  so  as  to  bring  the  heels  near  ^ 
the  pelvis.    The  following  facts  in  the  history  of  this  mound  are  pal-  j 
pable :  Two  bodies  were  laid  in  shallow  graves  and  a  mound  partly  j 
built  above  them ;  on  a  level  spot  on  the  partially  built  mound  a  fire 
was  kindled  and  a  human  body  burned ;  then  the  bed  of  ashes  and  the  | 
remains  of  the  burned  body  were  covered  up  with  earth  by  the  com-  ] 
pletion  of  the  mound.  ' 

*  Continuing  on  down  the  valley,  but  bearing  more  towards  the  west, 
we  come  to  what  was  probably  the  largest  mound  in  this  part  of  the 
country,  situated  on  the  northwest  quarter  of  the  southeast  quarter 
section  32,  on  the  farm  of  Edward  Paine.  It  is  marked  5  on  the 
map.  When  my  attention  was  first  called  to  it,  not  only  had  excava- 
tions been  made  in  it  and  the  bones  of  (Several  skeletons  found,  but 
more  than  half  the  earth  of  which  it  had  been  composed  had  been  carted 
away  for  use  elsewhere  and  the  remainder  was  in  process  of  removal. 
In  order  to  improve  what  little  opportunity  for  investigation  remained, 
I  volunteered  to  wield  the  spade  during  the  completion  of  the  work. 
Before  this  mound  had  been  disturbed  it  was  nearly  circular  in  form, 
being  40  feet  broad  from  east  to  west  and  a  little  less  from  north  to 
south.  According  to  the  best  information  I  can  get,  and  I  think  it 
reliable,  it  was  4^  or  5  feet  high.  At  one  time  three  skulls  and  a  quan- 
tity of  bones  were  taken  out.  Mr.  Paine  says  the  skulls  were  found 
close  together  in  the  north  part  of  the  mound,  and,  though  no  special 
care  was  taken  to  observe  the  position,  he  thinks  the  three  skeletons 
lay  in  a  horizontal  position,  with  the  heads  to  the  north.  During  the 
removal  of  the  last  portion  of  the  mound,  at  which  I  assisted,  nothing  of 
interest  was  found  except  a  fire-place.  This  was  situated  some  distance 
below  the  surface,  in  the  southwest  part.  The  remains  consisted  of  char- 
coal and  burnt  earth  mixed  with  a  considerable  proportion  of  a  sooty  sub- 
stance having  the  appearance  of  lamp-black.  A  carefnl  examination  of 
the  charcoal,  which  was  in  small  pieces  and  very  isoft,  convinced  us 
that  the  fael  had  been  largely  pine  wood.  The  fire  had  been  kept 
burning  for  some  time  in  a  hollow  or  pit  in  what  was  then  the  unfin- 
ished mound.  It  had  afterwards  been  covered  up  by  additions  made 
to  the  mound.  No  burnt  bones  or  remains  of  artificial  objects  were 
found.  Mr.  Paine  informs  me  that  at  a  little  distance  southwest  of 
this  large  mound  were  formerly  several  small  ones,  all  of  which  have 
long  since  disappeared  under  !tiie  operations  of  the  farm. 

About  100  rods  distant  from  Ihe  mound,  on  Mr.  Paine's  farm,  in  a  di- 
jrectiouja. little  wesl;(Qf  nprth^.Qp  the  same  section,  there  was  formerly 
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a  mound  of  considerable  size.  It  is  marked  6  on  the  map.  It  had  been 
worked  down  with  the  plow,  when  I  saw  it,  till  only  a  slight  elevation 
remained  visible.  It  was  said  to  have  been  25  feet  broad  at  the  base 
and  4  feet  high.  I  made  extensive  excavations  on^its  cite,  bnt  fonnd 
nothing.  Mr.  N.  W.  Brass,  who  was  brought  np  from  childhood  in  the 
vicinity,  informs  me  that  there  was  once  a  small  one  near  it. 

Let  us  now  return  to  group  'So.  4,  on  section  33.  Going  from  that  point 
a  little  more  than  half  a  mile  in  a  northeasterly  direction,  we  arrive  at  the 
location  marked  7,  on  the  northeast  quarter  of  the  southeast  quarter  of 
the  same  section,  on  the  farm  of  Charles  Dailey.  Here  were  formerly  a 
great  number  of  small  mounds,  scattered  over  a  considerable  area.  That 
they  were  burial  mounds,  and  not  natural  undulations  of  the  surface, 
was  proved  by  digging  into  them.    All  of  them  have  disappeared.     . 

Something  more  than  a  mile  farther  to  the  northeast,  on  the  farm  of 
H.  B.  Smith,  on  the  southeast  quarter  of  section'  27,  we  come  to 
the  site  of  another  mound,  marked  8,  all  traces  of  which  have  disap- 
peared. My  wife,  who  was  among  the  early  settlers,  remembered  it  well, 
and  confirmed  the  accounts  of  it  received  from  others.'  Mr.  Smith  rep- 
resented it  as  30  feet  or  more  in  diameter  and  4  feet  high.  A  small  ex- 
cavation was  once  made  in  it  and  a  skull  taken  out.  When  I  visited  the 
place  two  thrifty  peach  trees  were  growing  where  the  mound  formerly 
stood. 

I  forgot  to  mention,  in  connection  with  group  Ko.  4,  that  there  are  sev- 
eral dug-holes  a  short  distance  from  the  mounds.  They  are  all  perfectly 
circular  and  perfectly  bowl-shaped.  I  carefully  cleaned  out  one  of  them, 
examining  every  spadeful  of  earth  thrown  out,  but  found  no  relics.  When 
cleaned  out  to  its  original  size,  as  nearly  as  I  could  judge,  it  was  7  feet  in 
diameter  and  3  feet  deep.    There  is  no  raised  margin  about  any  of  them. 

The  only  mounds  in  the  township  of  Oreenbush  of  which  I  have 
any  knowledge  are  situated  on  section  11.  One,  marked  9,  which  I 
visited  in  July,  1878,  was  about  20  rods  north  and  the  same  distance 
east  of  the  center  of  the  northwest  quarter  of  the  section,  on  the  farm 
of  P.  Jefferys.  It  was  in  a  grove  of  heavy  oak  timber,  in  a  tract  of 
country  considerably  broken  by  low  hills.  Its  form  was  circular.  I 
did  no.t  measure  it,  but  judged  that  it  was  35  feet  in  diameter  and  4  feet 
high.  Mr.  Jefferys  informed  me  that,  before  it  had  been  disturbed, 
there  was  a  perfectly  level  area  12  or  15  feet  in  diameter  on  the  top. 
It  was,  in  fact,  according  to  his  description,  a  regular  truncated  cone. 
Somebody  had  made  a  large  excavation  down  into  the  center.  It  was 
reported  that  nothing  was  found.  Another  mound,  said  to  be  broader 
and  flatter  than  the  one  above  described,  was  reported  to  be  situated  40 
or  50  rods  southwest  of  it.  I  spent  considerable  time  in  searching  for  it, 
but  the  forest  being  filled  with  an  undergrowth  of  shrubs  and  small 
treeSy  almost  impenetrable,  I  was  not  successfril.  Of  its  existence, 
however,  there  is  no  doubt. 
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In  regard  to  the  mounds  in  Ess^  I  cannot  do  better  than  to  copy 
verbatim  my  notes  taken  daring  a  visit  to  that  township  in  Jaly,  1878. 

The  tract  of  coantry  occupying  the  central  portion  of  Essex  seems 
to  have  been  a  favorite  place  of  residence  of  both  the  Mound  Builders 
and  the  red  Indians,  as  it  is  now  of  the  whites.  In  point  of  fertility, 
ease  of  cultivation,  and  large  returns  for  agricultural  labor,  it  is  seldom 
excelled.  When  first  known  to  the  oldest  of  the  present  residents  it 
was  covered  with  patches  of  thrifty  hazel  bushes,  alternating  with 
patches  of  a  rank  and  nutritious  grass.  Oak  trees  of  considerable  size 
were  scattered  over  its  surface. 

About  118  rods  west  of  the  northeast  corner  of  section  16,  and  per- 
haps 25  rods  south  of  the  section  line,  the  remains  of  a  mound  (10) 
are  still  to  be  seen.  The  field  in  which  it  is  situated  has  been  under 
cultivation  for,  perhaps,  thirty  years,  and  the  repeated  use  of  the  plow 
has  reduced  the  height  of  the  mound  as  least  one-half.  The  same  agency 
may  have  also  increased  its  apparent  area  aod  somewhat  changed  the 
form  of  its  surface.  At  the  present  time  the  length  of  the  base  is  50  feet ; 
width  of  the  base,  35  feet ;  height  from  the  natural  surface  of  the  ground, 
2  feet }  height  from  the  bottom  of  the  broad  and  shallow  trenches  around 
it,  from  which  the  earth  was  apparently  taken  for  its  construction,  3 
feet.  The  long  axis  lies  nearly  east  and  west,  but  inclines  a  little  (per- 
haps 5  or  6  degrees)  to  the  southeast  and  northwest.  The  east  end  is 
bold  and  well  defined ;  the  west  not  well  defined,  the  mound  sloping 
gradually  from  the  junction  of  its  eastern  and  middle  thirds  to  the  nat- 
ural surface  of  the  grouud  at  its  west  end.  The  earth  for  its  construc- 
tion appears  to  have  been  scooped  up  around  its  base,  but  principally 
in  three  places — ^around  the  east  end  and  along  both  sides  of  the  west- 
em  part.  At  about  the  junction  of  the  eastern  and  middle  thirds,  cor- 
responding to  the  highest  part  of  the  mound,  the  earth  appears  to  have 
been  left  in  place'on  each  side,  forming  a  passage  between  the  excava- 
tions to  the  foot  of  the  mound,  and,  perhaps  by  artificial  additions  made 
to  it,  a  graded  way  to  the  top.  The  soil  is  a  sandy  loam,  with  a  small 
admixture  of  gravel.  I  worked  with  a  spade  for  three  days  in  succes- 
sion, and  made  extensive  excavations  in  it,  but  without  finding  relics  or 
any  evidence  of  the  use  it  had  been  put  to.  A  short  distance  easterly 
from  this  mound  is  a  smaller  one,  situated  directly  in  the  line  of  the 
axis  of  the  larger,  which  has  nearly  disappeared  under  the  plow. 

On  the. south  part  of  the  northeast  quarter  of  the  northeast  quarter 
section  16  is  another  mound  (11,)  but  a  little  less  in  size  than  the  of 
preceding.  Its  form  is  circular.  According  to  measurements  that  I 
made,  its  diameter  at  the  base,  at  the  present  time,  is  40  feet,  and  the 
height  above  the  natural  surface  of  the  ground  22  inches.  There  is  a 
broad  and  shallow  excavation  all  around  it,  from  which  the  earth  for 
its  construction  was  taken.  Its  height  has  been  diminished  by  the  plow 
at  least  one-half.    Mr.  James  Soule  was  familiar  with  it  before  the  land 
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was  improYed.  He  says  there  was  an  oak  tree  growing  upon  it,  which, 
when  cut,  many  years  ago,  measured  32  inches  in  diameter  at  the  stump. 
At  a  short  distance  east-northeast  of  this  mound  is  plainly  to  be  seen 
the  remains  6f  a  smaller  one. 

On  the  northwest  quarter  of  the  northwest  quarter  of  section  23 
are  two  mounds  (12)  of  no  great  size.  They  are  near  together,  one 
west  of  the  other,  on  a  ridge  running  east  and  west.  They  are  plainly 
seen,  but  are  fast  disappearing  under  the  plow. 

TherQ  are  two  small  mounds  (13),  near  together,  about  85  rods  north 
and  33  west  of  the  center  of  section  23,  on  the  farm  of  Jonathan  Hicks. 
Like  those  just  mentioned,  they  are  still  plainly  visible,  but  are  being 
rapidly  graded  down  in  the  process  of  cultivation. 

There  was  formerly  a  remarkable  group  of  very  small  mounds  (14)  on 
the  section  line  between  sections  15  and  16  commenciDg  about  40 
rods  north  of  the  southeast  comer  of  sixteen  and  extending  about 
40  rods  farther  north.  Mr.  Soule  says  there  were  as  many  as  forty  of 
them.  They  were  raised  but  a  little  above  the  surface  of  the  ground, 
and  are  represented  as  having  been  full  of  human  bones.  A  gentleman 
whose  name  I  have  forgotten,  but  whom  I  regarded  as  reliable,  told  me 
that  he^  had  frequently  passed  over  them  before  they  had  been  dis- 
turbed, that  the  bones  in  many  instances  were  sticking  up  out  of  the 
soil,  and  that  he  had  pried  out  with  a  stick  skulls  that  were  so  protrud- 
ing. These  mounds,  with  perhaps  a  single  exception,  have  all  been 
graded  down  and  destroyed  in  the  construction  of  the  highway  and  the 
cultivation  of  the  adjoining  fields. 

The  opinion  of  the  people  living  in  the  neighborhood,  founded  on 
Indian  tradition,  is  that  the  Essex  mounds,  large  and  small,  were  the 
graves  of  the  dead  killed  in  a  battle  between  the  Ohippewas  and  Potat- 
watomies  which  occurred  not  many  generations  ago.  Mr.  Soule  called 
the  attention  of  a  very  aged  Indian  woman  to  the  mounds  and  asked 
her  their  orgin.  She  confirmed  the  tradition  of  the  battle,  and  affirmed 
that  she  had  the  account  from  her  grandfather,  who  was  an  actor  in 
the  affair.  There  are  many  reasons  for  doubting  the  truth  of  the  tradi- 
tion as  far  as  the  larger  mounds  are  concerned,  but  the  group  of  forty 
small  ones  may  possibly  have  been  the  graves  of  the  victims  of  the  bat- 
tle alluded  to.  More  than  this  cannot  be  conceded.  The  larger  mounds 
were  undoubtedly  the  work  of  the  race  of  Mound  Builders,  and  were  in 
existence  long  before  the  traditional  battle  was  fought. 

Two  or  three  miles  southwest  of  group  13  I  saw  several  interesting 
dug-holes,, but  find  nothing  in  my  notes  in  regard  to  them,  and  cannot 
now  give  anything  like  a  full  description  from  memory.  The  exact 
location  I  have  forgotten. 
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ANCIENT  FOETS  IN  OGEMAW  COUNTY,  MICHIGAN. 

By  M.  L.  Leach,  of  Traverse  Citify  Mich. 

June  18  and  19, 1878, 1  examined  two  old  forts  on  Eifle  Eiver,  in  the 
township  of  Churchill,  Ogemaw  County,  supposed  to  be  the  work  of  the 
Mound  Builders.  The  following  is  a  transcript  of  my  notes  made  at  the 
time: 

No.  1,  the  -smaller  of  the  two,  is  situated  on  the  northeast  quarter 


-M  till 


'^■y 


jpv^ 


Fort  No.  1,  Ogemaw  County,  Michigan. 

of  section  4,  township  22  north,  of  range  3  east,  on  the  east  bank  of  the 
river,  on  a  bluff  elevated  25  feet  above  the  water.  Its  form  is  irregu- 
larly oval,  the  long  diameter,  from  north  to  south,  measured  from  center 
to  center  of  the  parapet,  being  Icf?  feet,  and  the  short,  from  east  to 
west,  141,  The  southern  portion  is  a  trifle  wider  than  the  northern. 
The  work  consists  simply  of  a  wall  of  earth,  with  a  ditch  on  the  outside. 
The  ditch  at  the  present  time  is  from  2  to  3  feet  deep  and  from  6  to 
10  wide ;  the  wall  from  2  to  3  feet  high  and  from  6  to  10  wide  at 
the  base.  There  are  eight  openings  in  the  wall,  distributed  at  irregu- 
8.  Mis.  33 54  ^  . 
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lar  intervals,  bat  looking  towards  the  eight  principal  points  of  com- 
pass. The  one  at  the  northwestern  curve,  just  on  the  brow  of  the  bluff, 
is  the  widest,  and  may  have  been  the  principal  entrance.  From  it  the 
hill-side  seems  to  have  been  graded  down,  forming  a  gradual  and  easy 
descent  to  the  river.  Springs  of  excellent  water  come  out  of  the  face 
of  the  bluff  near  the  bottom  all  along  the  front  of  the  fort.  There  has 
been  a  heavy  growth  of  pine  in  and  around  the  fort.  A  pine  stump, 
standing  on  the  wall  measures  3  feet  in  diameter,  and  the  lumbermen 
have  cut  several  of  equal  size  within  the  area.  The  lumbermen  have 
made  a  road,  with  a  causeway  of  logs,  along  the  springy^hill-side,  be- 
tween the  fort  and  the  margin  of  the  river,  so  that  it  is  impossible  to 
tell  now  exactly  the  form  of  the  face  of  the  bluff,  but  have  not  destroyed 
any  portion  of  the  earth- works.  The  river  ii^  about  50  feet  wide,  with 
low,  wooded  land  on  the  opposite  side. 
B'o.  2,  the  larger  fort,  is  about  half  a  mile  distant  from  the  smaller. 


^^yfffffiffWfffrfffrwwwupjp^ 
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Fort  No.  2,  Ogemaw  Gonnty,  Michigan. 


in  a  southeasterly  direction.  In  form  it  is  quite  regularly  egg-shaped, 
the  larger  end  being  towards  the  west.  Its  long  diameter,  from  east  to 
west,  is  310  feet;  its  short,  from  north  to  south,  270.  It  is  a  heavier 
work  than  No  1,  the  ditch  being  broader  and  deeper  and  the  wall  of  cor- 
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respondingly  greater  dimensions.  In  some  places  the  height  from  the 
bottom  of  the  ditch  to  the  top  of  the  wall  is  fully  8  feet.  Fnlike  'So.  1, 
this  has  only  foar  gateways  or  entrances.  These  look  northeast^  north- 
west,  southeast,  and  southwest,  and  being  located  with  great  regular 
ity  with  reference  to  the  peculiar  shape  of  the  fort,  the  two  at  the  east- 
em  or  smaller  end  are  much  nearer  together  than  the  other  two.  The 
one  looking  southwest  is  much  wider  than  the  others,  and  was  probably 
the  main  entrance.  The  ground  within  the  inclosed  area  is  quite  un- 
even, rising  in  the  southern  part  considerably  higher  than  the  parapet. 
As  far  as  I  know,  but  my  search  was  not  very  extended,  there  is  no 
water  in  the  immediate  vicinity.  Pine  trees  equal  in  size  to  those  men- 
tioned in  connection  with  the  oth^  fort  have  been  cut  on  the  walls  of 
this,  the  stumps  of  which  are  still  to  be  seen, 

So  mounds,  graves  or  other  remains,  have  been  found  in  connection 
with  these  forts.  Doubtless,  when  the  country  comes  to  be  cultivated, 
flint  arrow-heads  and  stone  hatchets  will  make  their  appearance. 

The  measurements  given  above  may  not  be  minutely  accurate,  as  I 
worked  alone  and  without  instruments,  except  such  as  I  could  improvise 
for  the  occasion  in  addition  to  a  pocket  compass.  The  general  features 
of  the  works,  however,  as  given,  are  substantially  correct. 

Eesidents  of  the  vicinity  asserted  that  there  were  mounds  near  the 
river,  several  miles  below. 


A  SKETCH  OF  FLINT  EIDGB,  LICKING  COUNTY,  OHIO. 

By  Charles  M.  Smith,  of  New  Madison,  Ohio. 

The  great  numbers  of  flint  implements,  such  as  arrow,  lance,  and 
spear  heads,  drills,  knives,  scrapers,  &c.,  which  are  found  scattered 
through  all  parts  of  the  country,  frequently  lead  to  inquiry  as  to  the 
sources  whence  so  great  an  amount  of  material  may  have  been  pro- 
cured. 

Under  the  general  name  of  <^  flint,"  in  this  connection,  are  included 
various  forms  of  siliceous  stone,  such  as  chalcedony,  jasper,  homstone, 
chert,  basanite,  and  even  some  forms  of  quartz  that  have  no  resemblance 
to  flint. 

The  sources  of  supply  are  widespread ;  but  before  touching  upon  this 
part  of  the  subject  it  waU,  perhaps,  be  well  to  give  a  short  risum6  of 
the  different  theories  in  regard  to  the  manner  in  which  is  accumulated 
the  material  forming  the  beds,  though  geologists,  have  not  yet  suc- 
ceeded in  settling  this  vexed  question. 

Quartz  or  silica,  in  its  various  forms,  is  one  of  the  most  abundant  of 
the  minerals  forming  the  earth's  crust.  Hard  (easily  scratching  glass), 
infusible,  not  afTected  by  acids,  it  survives,  unchanged,  agencies  that 
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will  destroy  nearly  all  other  rocks.  Bat  there  is  one  way  in  which  it 
can  easily  be  reduced :  the  alkaline  minerals,  such  as  sodium,  potassium, 
and  a  few  others,  form  compounds  which  are  highly  soluble ;  when 
water,  especially  if  thermal,  thus  charged,  comes  in  contact  with  quartz, 
the  rock  is  easily  decomposed  and  held  in  solution  until,  by  cooling  or 
evaporation,  the  water  will  not  retain  so  much  foreign  matter,  and  the 
silica  is  deposited.  In  this  manner  is  the  quartz  supplied  which  forms 
our  agates,  geodes,  crystals,  the  concretions  around  hot  springs,  &c. 

Should  the  dissolved  silica  be  carried  onward,  however,  to  a  consid- 
erable body  of  water,  it  tends  to  produce  flint  or  its  allied  forms  in  large 
masses;  and  there  are  difterent  ways  in  which  this  can  be  brought 
about.  In  sea-water  there  exist  microscopic  animals  whose  shells  are 
formed  &om  silica  in  the  same  manner  that  the  shells  and  skeletons  of 
mollusks  and  corals  are  formed  from  carbonate  of  lime ;  and  upon  the 
death  of  these  animals  their  remains  And  a  resting  place  upon  the  bot- 
tom of  the  ocean,  and  hold  a  limited  place  in  the  rocks  formed  by  the 
limestone-makers — limited  because,  although  numerous,  th^se  animal- 
culsB  are  so  small  that  thousands  or  even  millions  of  them  will  not  equal 
in  bulk  a  single  clam-shell. 

Generally  the  flint  thus  formed  is  scattered  through  the  limestone  in 
such  a  way  as  to  be  scarcely,  if  at  all,  noticeable;  in  the  Niagara  di- 
vision of  the  Upper  Silurian  age  it  seems  first  to  collect  itself  in  nodules 
or  masses  by  that  mysterious  proceeding  called  ^*  concretionary  ac- 
tion," a  something  which  has  never  been  explained.  Even  when  the 
flint  lies  in  a  regular  stratum,  as  it  sometimes  does,  the  layer  is  not  con- 
tinuous, but  is  broken  up  into  these  concretions.  Similar  masses  are 
found  in  the  succeeding  geological  formations,  especially  in  the  Ohalk- 
measures ;  in  fact,  some  geologists  claim  that  the  only  true  flint  is  that 
found  in  the  Cretaceous  rocks  of  Europe,  and  that  flint  proper  is  not 
found  in  America  at  all.  Be  that  as  it  may,  the  term  is  now  too  firmly 
attached  to  our  siliceous  rocks  of  this  nature  ever  to  be  changed.  Flint 
formed  thus,  however,  is  found  only  distributed  in  other  rocks  and  does 
not  occur  in  Inasses  to  itself. 

The  ^nncipsAflint-heds  are  found  in  the  Carboniferous  age,  and  the 
manner  in  which  they  are  found  associated  with  the  other  rocks  of  the 
seriies  shows  another  of  the  methods  of  flint-making. 

In  the  lagoons  of  the  present  day  exist  immense  numbers  of  minute 
plants  called  Diatoms,  which  have  the  power  of  abstracting  silica  from 
the  water  and  using  it  in  their  plant  structure.  On  the  decay  of  the 
plant  the  silica  is  not  restored  to  the  water,  but  is  precipitated ;  and  if 
this  work  is  allowed  to  continue  undisturbed,  in  time  a  thick  deposit 
is  the  result.  As  a-general  thing,  the  slower  the  process  the  more  com- 
pact the  stone  will  be ;  and  if  no  tides  or  freshets  interfere,  beds  of  pure 
siliceous  rock  inches  or  even  feet  in  thickness  may  be  formed.  Geolog- 
ical conditions  at  the  beginning  of  the  Carboniferous  age  seem  to  have 
been  favorable  for  the  existence  of  these  Diatoms  in  vast  numbers,  for 
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in  no  other  formation  is  the  flint  so  abundant.  Land-locked  basins 
seem  to  have  existed  along  the  border  of  the  ocean  in  that  period,  wherein 
oar  little  plants  flonrished,  while  farther  oat  the  limestone  was  being 
formed  by  such  animals  as  find  their  most  suitable  surroundings  in 
open  salt  water;  so  that  one  has  only  to  lay  before  him  a  section  of  a 
coal-shaft,  suppose  this  shaft  to  have  been  made  through  rock  of  which 
some  limestone  layer  was  formed  near  the  shore  in  quiet  water,  substi- 
tute '*  flint  ^  for  "  limestone,"  and  the  explanation  of  flint-beds  is  at 
hand — such,  at  least,  as  are  due  to  this  vegetable  agency.  It  is  not  to  be 
inferred,  however,  that  all  flint  should  for  this  reason  present  the  same 
appearance;  there  are  to  be  taken  into  consideration  the  chances  of  oc^ 
casional  slight  changes  of  level ;  tides  and  storms  bringing  in  a  supply  of 
Salter  water,  with,  it  may  be,  many  lime-producers ;  the  swelling  of  a 
tributary  stream',  where-by  various  organic  and  inorganic  impurities  are 
carried  in  to  a  greater  extent,  coming  sometimes  from  one  kind  of  soil, 
sometimes  from  another — all  these  points,  and  others,  are  to  be  remem- 
bered in  accounting  for  the  different  grades  and  colors  found  even  in 
a  limited  space. 

These  are  the  most  common  explanations.  Becent  investigations  go 
to  show  that  chemical  changes  at  the  bottom  of  the  ocean  have  much 
todo  with  flint  formation ;  and  the  process  of  substitution,  whereby 
silica  replaces  other  material  in  decaying  substances,  as  is  seen  in  the 
petrifaction  of  woody  fiber,  adds  its  mite  to  the  limited  knowledge  of  ^ 
the  subject ;  but  the  question  is  far  from  being  definitely  settled. 

Throughout  Eastern  Ohio  there  are  numerous  deposits  of  flint  of  vari- 
ous descriptions ;  and  in  several  counties  places  are  to  be  found  in  which 
the  <' ancient  arrow-maker"  practiced  his  calling  with  the  material  so 
abundantly  supplied. 

Pre-eminent  among  them,  on  account  both  of  its  great  extent  and  the 
vast  amount  of  aboriginal  labor  evident  throughout  nearly  its  whole  ex- 
tent, is  the  deposit  lying  in  the  southeastern  part  of  Licking  and  west- 
em  part  of  Muskingum  Counties,  Ohio.  This  has  been  known  for  many 
years  as  ''  Flint  Eidge,"  and,  numerous  as  are  similar  deposits  in  other 
places,  it  is  by  all  odds  entitled  to  be  called  the  ^^  Flint  Bidge  "  not  only 
ofOhiobutof  the  whole  countiy. 

Its^ost  western  point  is  on  the  road  leading  from  Kewark  to  Zanes- 
ville,  about  8  miles  from  the  former  place  and  half  a  mile  from  the  east- 
em  line  of  Franklin  Township.  From  here  it  extends  eastward  across 
Hopewell  Township  and  about  2  miles  into  Muskingum  County,  making 
its  entire  length  very  nearly  8  miles;  counting  by  section  lines,  and 
fully  10  riailes  following  the  turns  of  the  road.  At  about  2  miles  from 
its  westem  end,  north  of  the  village  of  Brownsville,  it  reaches  its  great, 
est  breadth,  2^  miles.  Owing  to  the  extensive  erosion  that  has  taken 
place  since  its  final  emergence  from  the  ocean  (the  summits  of  the  hills 
being  more  than  300  feet  above  the  streams),  its  oatline  is  exceedingly. 
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irregular.  The  surface  is  undolating^  but  on  the  ridge  proper  is  level 
endngh  to  admit  of  a  good  road  along  its  whole  extent,  while  long  spnrs 
on  either  hand  extend  to  north  and  south.    Judging  from  the  extent 


Flint  Bidge,  Licking  and  Mnskingnm  Counties,  Ohio. 

and  direction  of  these  spurs  and  the  outlying  ridges,  the  whole  deposit 
was  of  an  irregular  crescent  shape,  with  the  convex  side  to  the  south 
and  southeast.    The  road  from  Newark  to  Zanesville,  called  the  "  ridge'' 
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road,  winds  along  close  to  the  northern  edge  for  about  6  m^es,  when  it 
passes  across  the  curve  of  the  crescent,  leaving  it  to  the  north. 


Flint  lUdge,  Licking  and  Mnskingnm  Counties,  Oliio. 

The  dip  of  the  strata  in  this  region,  as  in  nearly  all  the  eastern  part 
of  Ohio,  being  to  the  southeast,  the  flint  at  the  western  end  of  the 
ridge  is  very  near  the  surface,  while  at  the  eastern  end  it  is  about  80 
feet  below  the  highest  points,  the  country  holding  about  the  same  ele- 
vation above  the  sea-level. 
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The  flint,  from  its  great  resistance  to  weathering  agencies,  forms  tlie 
cap-rock  of  the  whole  ridge,  the  superincnmbent  material  being  for 
the  most  part  either  clay  or  soil  resalting  from  the  disintegration  of  the 
shales  and  sandstones  which  formerly  existed  at  this  horizon.  The 
natural  place  of  the  Kittanning  coal  of  the  Pennsylvania  series  is  15  to 
20  feet  above  the  level  of  the  flint,  but  it  runs  out  before  reaching  this 
far  west — at  least  there  is  no  trace  of  it  here.  Thin  beds  of  bitnminons 
coal  lie  at  different  levels  in  the  hills ;  104  feet  below  the  flint  is  a  work- 
able seam  of  cannelcoal.  A  section  of  the  formations  in  the  eastern 
part  of  Licking  Goanty  shows  the  same  alternation  of  sandstone,  shale, 
clay,  coal,  limestone,  and  iron  ore  that  is  fonnd  in  all  coal  regions,  so 
that  a  detailed  statement  of  its  geological  stmctare  is  unnecessary  in 
this  connection. 

Did  the  topography  of  the  country  depend  upon  surface  drainage 
alone,  the  flint  would  act  as  a  protection  to  the  rocks  below,  and  the 
whole  ridge  present  a  more  symmetrical  outline  than  it  does ;  but,bwing 
to  the  numerous  crevices  existing  in  it,  and  to  the  porous  nature  of  the 
greater  part  of  the  underlying  strata,  water  easily  passes  downward 
until  it  reaches  the  stratified  beds  of  clay,  along  which  it  makes  its  way 
to  the  open  air.  The  springs  thus  created  have  worn  their  way  back^  by 
the  destruction  of  the  adjacent  rock  and  the  consequent  displacement 
of  that  farther  away,  until  the  whole  region  is  a  succession  of  steep 
hills  separated  by  narrow  ravines. 

It  is  difficult  to  determine  the  thickness  of  the  flint  at  any  point  with- 
out cutting  through  it,  as  the  outcrop  is  so  weathered  and  broken  as  to 
offer  no  safe  basis  for  estimate.  A  few  wells  have  been  dug  through  it, 
and  the  thickness  is  given  at  different  points  at  from  4  to  7  feet.  It 
probably  Varies,  owing  to  slight  irregularities  of  the  bottom  on  which 
it  was  deposited,  and  the  more  favorable  conditions  in  some  places  than 
in  others  for  the  multiplication  of  the  flint-making  agents.  It  is  thick* 
est  at  the  eastern  end,  according  to  persons  living  there. 

In  the  fourth  range  of  sections  in  Hopewell  Township,  counting  from 
the  western  line,  between  the  farms  of  Samuel  McGracken  and  Lennox 
Fisher,  is  a  break  of  three-fourths  of  a  mile  in  which  no  flint  is  found, 
erosive  agencies  having  removed  all  the  rock  for  20  to  40  feet  below  the 
level  of  the  flint  stratum.  Beyond  this  it  reappears,  and  continues  un- 
broken to  its  eastern  limit  in  Muskingum  County. 

In  the  geological  scale  this  flint  is  continuous  with  the  ferriferous  lime- 
stone of  Southeastern  Ohio,  and  is  highly  fossiliferous  in  some  places. 
In  the  museum  of  the  State  University  is  a  very  fine  nautilus  imbedded 
in  a  piece  of  buhr-stone  from  this  place.  Other  dmaller  fossils  occur 
abundantly  both  in  this  and  the  more  solid  flint,  particularly  Fusulina 
cylindrical  a  small  foraminifer  found  in  great  numbers  in  Europe  at  a 
corresponding  horizon.  Very  frequently,  however,  the  fossil,  being 
calcareous  in  its  nature,  has  disappeared,  and  only  the  matrix  remains. 

Underneath  the  flint  lies  the  <'  Putnam  Hill  limestone''  of  the  Ohio  snr- 
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vey)  so  named  from  a  high  hill  opposite  Zanesville  where  it  is  well 
shown.  The  upper  part  of  this  limestone  is  shelly,  sometimes  closely 
approaching  a  thin  sandstone  in  its  appearance,  and  of  a  yeHow  cast^ 
farther  down  it  becomes  more  solid  and  takes  on  a  blue  color. 

The  flint  varies  in  its  nature  in  different  parts  of  the  ridge.  It  is  im- 
possible to  gain  an  accurate  knowledge  of  its  appearance  in  many  places 
without  excavation^  but,  so  far  as  can  be  judged  from  the  outcrop  and 
the  reports  of  the  well-diggers,  the  following  will  be  found  not  far  out 
of  the  way : 

At  the  extreme  western  end  the  stone  is  of  a  gray  or  whitish  color, 
cellular  or  porous  in  its  structure,  and  of  the  sort  commonly  known  as 
"buhr-stone.'^ 

By  the  oxidation  of  the  included  iron,  it  shows  various  shades  of  yellow 
or  brown  along  the  lines  of  fracture. 

Half  a  mile  east  of  this  appears  a  translucent,  bluish  variety,  frag- 
ments of  which  are  seen  scattered  in  the  fields  or  along  the  outcrop. 
StiU,  the  buhr-stone  seems  to  predominate. 

Two  miles  east,  in  the  neighborhood  of  the  cross-roads,  the  flint 
changes  considerably.  There  is  to  be  found  every  color  and  shade  ever 
seen  in  such  stone.  White,  red,  black,  brown,  yellow,  green,  and  blue, 
in  various  shades,  occur  plentifully  in  the  pieces  around  the  fields  and 
where  the  flint  shows  in  the  hill-sides.  This  coloring  is  all  due  to  the 
oxidation  oT  the  iron  and  organic  impurities  contained  in  the  flint,  as 
may.be  shown  by  digging  to  the  bottom  of  one  of  the  bowlders  which 
shows  different  colors-on  its  top )  on  reaching  a  part  that  is  un weathered 
it  is  generally  found  to  be  of  the  same  bluish  tinge  as  the  greater  part 
of  the  bed-rock. 

Kear  the  intersection  of  the  ridge  road  with  the  one  leading  from 
Brownsville  to  Clay  Lick  Station  (on  the  Baltimore  and  Ohio  Eailroad), 
which,  for  distinction,  is  called  the  cross-road,  the  well-diggers  report 
that  the  flint  is  light  blue  and  translucent.  A  few  hundred  yards  north 
it  is  nearly  white,  while  at  the  same  distance  south  a  layer  of  a  very 
dark  shade  is  reported  at  the  same  level  by  parties  who  sunk  a  shaft 
here  many  years  ago  "to  see  what  was  down  there.''  To  determine 
what  was  meant  by  "dark  flint"  it  was  decided  to  clear  out  the  trash 
that  had  blown  into  the  shaft  and  examine  the  flint  in  its  plac6 ;  and 
this  is  the  result : 

Commencing:  at  the  edge  of  the  shafts  the  flint  was  found  at  3  feet 
under  the  original  surface,  but  as  this  was  near  the  outcrop  it  is  not  to 
be  taken  as  the  full  thickness  of  the  overlying  dirt,  for  there  is  a  rise  of 
several  feet  from  this  point  to  the  top  of  the  hill.  Under  this  soil  was 
a  layer  of  flint  of  a  grayish  color,  which  must  be  very  limited  in  extent, 
as  no  pieces  of  it  are  found  in  the  "  work-shops." 

N"ext  was  the  "  dark  flint,"  which  is  further  mentioned  on  a  following 
page.  This  flint  contained  a  large  amount  of  iron  sulphide,  which  has 
oxidized  along  the  seams,  the  iron  jgiving  a  rusty-looking  coat  to  the 
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stone,  which  is  not  solid,  as  in  some  other  pls^s,  but  is  in  thin  layers, 
between  which  a  thin  parting  of  clay  is  occasionally  fonnd. 

The  total  thickness  of  the  flint  here  was  29  inches.  Next  is  a  layer 
of  bluish  clay ;  on  the  top  of  this  the  sulphur  set  free  by  the  decompo- 
sition of  the  sulphide  had  collected  in  a  thin  veneer. 

The  clay  continues  pure  only  for2  or  3  inches;  then  sand  appears  mixed 
in  with  it ;  a  little  lower  some  lime  also  enters ;  next  it  is  in  thin  plates; 
and  flnallyy  at  16  inches,  it  runs  into  the  solid  limestone.  The  day  is 
quite  softy  but  as  the  sand  and  lime  become  mixed  with  it  the  whole 
grows  harder  and  more  compact. 

This  same  blaek  flint  is  found  east  of  here,  beginning  near  the  next 
section  line  and  extending  eastward  for  half  a  mile,  and  also  at  the  ex- 
treme southeastern  spur  of  the  ridge. 

A  grayish,  banded  flint,  presenting  very  narrow  stripes  of  white  or 
light  gray,  alternating  with  darker  shades  of  the  same  color,  is  fonnd  a 
few  hundred  yards  sonthef&st  of  the  cross-roads  in  rather  limited  quan- 
tity. On  the  farm  of  Joseph  Duncan  the  same  flint  occurs  in  great  abun- 
dance, the  whole  outcrop  being  of  this  nature  on  a  point  north  of  his 
house. 

At  the  eastern  end,  along  the  Muskingum  line,  the  flint  has  much  the 
same  appearance  as  at  the  western  end — a  buhr-stone  that  has  been 
quarried  to  a  considerable  extent  by  the  whites  for  making  mill-stones. 
At  the  eastern  termination  of  this  stratum  a  white  flint  is  found,  having 
occasionally  places  in  which  iron  has  given  it  a  reddish  tinge. 

It  would  seem,  so  far  as  can  be  judged  from  the  limited  opportunities 
for  examination,  that  at  the  edges  of  the  deposit,  on  every  side,  it  is  more 
in  the  nature  of  the  buhr-stone,  while  through  the  central  part,  proba- 
bly owing  to  clearer  or  less  disturbed  waters,  the  formation  of  a  denser, 
purer  siliceous  rock  was  possible.  Scattered  around  the  pits,  to  be 
spoken  of  later,  south  of  the  blacksmith  shop,  at  the  cross-roads,  near 
where  the  ^^  shaft"  mentioned  above  was  sunk,  can  be  found  all  the  colors 
and  shades  mentioned,  while  farther  away,  in  all  directions,  it  seems  to 
be  of  one  general  character.  Much  of  it  answers  to  the  description  of 
chalcedony,  nearly  all  at  the  central  points  being  translucent  or  even 
transparent.  The  so-called  <<  black  flint "  is  not  the  opaque  variety,  basa- 
nite,  found  in  other  parts  of  the  Goal  measures,  but  a  clear,  vitreous  kind, 
containing  a  large  amount  of  iron  and  carbonaceous  matter,  to  which  its 
color  is  due.  This  is  proven  by  finding  pieces  almost  perfectly  ^nspar- 
ent  from  the  absence  of  impurities,  and  ranging  from  that  to  a  deep 
black  that  is  translucent  only  in  the  thinnest  flakes.  tSome  of  it  has  the 
coloring  matter  so  distributed  as  to  resemble  moss  agate  very  closely; 
a  variety  occurs  which  has  a  beautifully  mottled  or  clouded  appearance, 
due  probably  to  the  entanglement  of  some  gas  in  the  silica  at  the  time 
it  was  deposited,  the  cloudy  part  being  sometimes  in  si>ot«,  again  in 
narrow  stripes,  and  occasionally  in  bands,  which  make  it  resemble  AmaU 
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concretions.    Agates  cannot  exceed  in  brilliancy  or  delicacy  the  bean- 
tifol  markings  found  in  many  of  the  fragments. 

In  nearly  all  the  crevices  in  the  flint,  so  far  as  digging  by  searchers 
goes  to  show,  are  found  quartz  crystals.  These  are  of  more  recent  ori- 
gin, being  formed  by  the  evaporation  of  waters  of  infiltration  carrying 
silica  in  solution.  They  vary  in  size  from  those  which  are  microscopic 
to  those  as  large  as  a  hen's  egg.  Some  are  limpid  as  pure  water; 
others  are  charged  with  carbonaceous  matter,  and  sometimes  in  such 
quantity  as  to  make  them  almost  black.  They  are  all  short,  the  ter- 
minating pyramidal  point  frequently  being  all  there  is  to  them  Gener- 
ally they  are  found  adhering  to  the  face  of  the  rock,  though  some- 
times they  may  be  found  in  the  soil  filling  the  crevices.  In  the  latter 
case  it  is  probable  that  the  flint  holding  them  has  weathered  down  and 
they  have  fallen  off,  as  crystals  formed  fr^e  or  unattached  to  a  base^ 
g^n^ally  terminate  in  a  pyramid  at  each  end,  a  shape  not  found  here. 

Baryte  and  calcite  are  found  occasionally,  filling  cavities  in  the  flint. 

A  few  dollars'  worth  of  gold  was  washed  out  of  the  sand  in  the  bank  of  a 
little  stream  on  the  south  side  of  the  ridge  a  few  years  ago,  and  stories 
of  various  Indians  and  Qalifomians  who  know  the  location  in  these  hills 
of  nearly  all  the  metals  of  the  globe  can  be  heard  from  every  man  who 
lives  within  miles.  No  doubt  minute  quantities  of  various  minerals  can 
be  found  such  as  occur  in  all  geological  formations }  but  coal  and  clay 
will  be  about  the  only  sources  of  wealth  that  can  ever  be  made  availa- 
ble beyond  the  agricultural  productions  of  the  country.  The  land  is 
admirably  suited  to  the  growth  of  grass,  and  this,  with  the  abundance 
of  pure  water  in  every  ravine,  must  make  stock-raising  the  most  profita- 
ble occupation  in  which  the  i)eople  can  engage. 

Now,  as  to  the  evidences  of  prehistoric  industry. 

The  blacksmith  shop  of  John  Loughman,  at  the  cross-roads,  3  miles 
north  of  Brownsville,  is  a  central  point  from  which  distance  and  direc- 
tion can  be  estimated,  and  has  the  advantage  of  being  well  known  to 
every  one  for  miles,  so  that  a  person  can  easily  take  it  for  a  starting 
place.  . 

It  is  not  until  within  half  a  mile  of  here,  coming  from  the  direction  of 
Newark,  that  pits  opened  for  the  purpose  of  obtaining  flint  begin  to  ap- 
pear. The  western  end  of  the  ridge  was  for  some  reason  left  untouched; 
probably  it  can  be  explained  when  we  come  to  speak  of  the  evidences  of 
settlements ;  at  any  rate,  the  rock  could  have  been  easily  quarried,  and 
seems  as  well  adapted  to  purposes  of  manufacture  as  at  other  places. 

The  pits  first  appear  on  the  north  side  of  the  ridge  road,  and  extend  in 
a  northwest  direction,  along  a  spur  of  about  one-fourth  of  a  mile  in  length, 
nearly  to  its  termination.  A  ravine  heads,  near  the  road,  east  of  this 
spur,  and  the  next  pits  are  found  on  the  eastern  side  of  this  ravine,  on 
the  farm  of  Alexander  Miller,  whose  land  extends  to  the  cross-roads. 

The  flint  lies  nearer  the  surface  here  than  on  the  south  side  of  the 
road,  which  at  this  place  is  about  500  yards  south  of  the  northern  limit 
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of  the  flint ;  and  this  space,  occapied  by  the  farms  of  Loaghman,  Miller, 
and  Feegan,  has  pits  over  nearly  its  whole  extent.  Boathwest  of  the 
blackBmith  shop,  on  the  farms  of  Loaghman  and  Vermillion,  the  pits 
extend  nearly  half  a  mile,  mostly  in  uncleared  ground,  as  the  succession 
of  holes  and  ridges  where  they  have  been  dug  makes  it  impossible  to 
cultivate  what  little  soil  may  be  found  among  the  rocks.  The  holes 
grow  larger  and  deeper  as  the  spur  extends  south,  until  at  the  end  some 
occur  which  measure  60  feet  across.  Just  how  deep  they  may  be  can- 
not be  told  except  by  cleaning  them  out,  as  they  are  partly,  or  in  some 
cases  wholly,  filled  with  dirt  and  decayed  vegetation.  They  nearly  al- 
ways contain  more  or  less  water,  the  present  summer  being  the  first 
one  in  many  years  that  they  have  been  dry.  Jumping  or  throwing  a 
heavy  stone  in  them  causes  the  whole  surface  to  tremble,  showing  that 
the  muck  filling  them  is  still  soft  and  spongy  below,  and  the  length  of 
time  this  trembling  continues  indicates  a  considerable  depth*  South  ot 
Miller's  house,  and  east  of  these  just  mentioned,  are  a  few,  but  they  are 
small,  and  the  amount  of  d6bris  around  them  shows  their  depth  to  be 
inconsiderable  as  compared  with  the  larger  ones. 

Ten  or  twelve  acres  have  been  dug  over  on  the  western  side  of  the 
cross-road ;  that  is,  if  the  actual  area  excavated  be  measured  it  will 
amount  to  that  much,  though  the  pits  themselves  are  scattered  over 
several  farms.  The  spurs  are  narrow,  and  in  many  places  there  is  a 
considerable  interval  between  the  points  in  which  the  work  has  been 
carried  on;  those  lying  on  the  southern  spur,  however,  are  close  together, 
and  v^y  great  labor  has  plainly  been  expended  on  them. 

On  the  east  side  of  the  cross-road  the  holes  increase  in  size  and  num- 
ber. 

North  of  the  blacksmith  shop  are  about  6  acres  every  rod  of  which 
has  been  dug  over.  Many  of  the  pits  here  hold  water  the  entire  year. 
They  are  mostly  shallow,  as  the  soil  is  thinner  here  than  at  other  points 
in  the  excavated  district ;  some  are  filled  with  muck,  while  others  con- 
tain very  little  trash.  This  field  has  been  cleared  and  cultivation  at- 
tempted in  such  parts  as  can  be  plowed,  but  without  much  success,  as 
the  amount  of  loose  flint  heats  the  ground  to  such  an  extent  in  summer 
that  everything  dries  up. 

East  of  these,  in  a  piece  of  timber,  are  2  acres  of  larger  and  deeper 
pits.  Then,  scattered  at  irregular  intervals,  are  a  few,  single  or  in 
small  groups,  extending  for  about  half  a  mile  east  of  the  shop,  when 
there  is  a  break  in  the  work  and  no  more  are  found  on  the  north  side 
of  the  road  for  nearly  a  mile. 

South  of  the  road,  on  the  east  side  of  the  cross-road,  continuous  with 
those  described  as  north  of  the  shop,  and  extending  for  about  600  yards 
in  a  direction  east  of  south,  are  the  most  extensive  excavations,  both 
as  to  size  and  number,  to  be  found  in  an  equal  area  anywhere  in  the 
State.  The  part  dug  over  sometimes  narrows  to  5  or  6  rods,  sometimes 
widens  out  to  300  yards.    Some  of  the  pits  are  small,  from  15  to  20  feet 
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across  ^  others  have  a  diameter  of  not  less  than  80  feet.  As  with  them 
an,  the  depth  is  difficult  to  determine.  A  pole  18  feet  in  length  has  been 
thrust  out  of  sight  perpendicularly  in  one  without  encountering  any- 
thing more  solid  than  the  muck  and  trash  which  shows  at  the  surface; 
but  this  is  scarcely  a  fair  test  of  the  depth,  for  should  there  be  a  crevice 
in  the  limestone  beneath,  as  there  well  may  be,  for  the  stone  has  fre- 
quent joints,  the  slow  drainage  would  gradually  enlarge  it,  and  the 
trash  could  thus  sink  to  a  greater  depth.  Besides,  the  ground  is  undu- 
lating from  here,  to  the  cross-roads,  and  a  rise  of  10  or  12  feet  would 
scarcely  be  noticed  by  any  one  in  walking  that  distance  along  a  winding 
path. 

There  can  be  no  doubt  that  a  greater  thickness  of  soil  lies  over  this 
particular  place  than  over  others.  That  the  holes  on  this  spur  (which 
lies  mostly  on  the  land  of  J.  G.  Loughman)  were  much  deeper  originally 
than  at  any  other  point  excavated  is  plain  from  the  higher  banks  of 
dirt  and  broken  rock  piled  around  them.  The  spur  is  directly  east  of 
the  one  running  south  from  Miller's,  and  the  fragments  lying  scattered 
around  on  the  two  points  show  that  the  stone  is  of  the  same  general 
character  in  both ;  in  fact,  the  ravine  between  them,  up  which  extends 
the  cross-road,  has  been  eroded  from  the  middle  of  a  local  deposit  that 
is  of  richer  color,  more  compact  texture,  and  better  adapted  to  the 
needs  of  those  using  flint  implements  than  is  any  other  part  of  the 
whole  ridge.  It  is  at  these  places  that  the  most  beautifully  colored 
pieces  are  found,  and  there  is  no  doubt  that  if  some  of  these  deepest 
pits  were  cleaned  out  a  more  comprehensive  idea  could  be  gained  of 
the  original  method  of  excavating,  and  a  better  assortment  be  secured 
than  at  any  or  all  other  places  on  the  ridge,  both  as  to  color  and 
variety. 

Going  still  south  and  east  from  here,  and  crossing  a  deep  depression 
drained  both  to  the  east  and  the  west,  we  come  to  an  isolated  area, 
from  which  spurs  extend  to  the  north,  east,  and  west.  The  first  spur 
reached,  that  trending  north,  is  on  the  farm  of  W.  Iden.  In  a  cleared 
field,  about  1  mile  from  the  cross-roads,  are  five  or  six  large  pits ;  a 
short  distance  east  of  these  between  1  and  2  acres  of  small,  shallow 
ones  are  found.  In  spite  of  their  number,  it  does  not  appear  that  much 
flint  has  been  taken  from  them.  Ko  others  are  found  until  the  Bowman 
farm  is  reached,  nearly  a  mile  southeast  from  Iden's.  Here  is  a  spur 
extending  east,  on  which  are  2  acres  of  pits  of  a  size  to  compare  with 
those  north  of  the  blacksmith  shop,  that  is,  from  15  to  30  feet  across. ' 
There  are  two  spurs  reaching  from  here — one  toward  the  southwest,  on 
which  no  pits  exist ;  the  other  southeast,  extending  about  a  mile,  and 
terminatiug  on  the  farm  of  J.  Kreager.  Here  is  about  an  acre  that  has 
been  dug  over,  and  from  the  fragments  scattered  around  it  would  seem 
that  both  black  and  white  flint  exist  on  this  point.  Before  reaching 
Ereager's  a  spur  goes  off  in  a  soQtbem  direction  on  Drumm's  £arm, 
but  it  was  never  worked. 
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Ko  more  flint  exists  in  tbis  direction.  Directly  north  of  the  spur  on 
Bowman's  fdnn,  and  separated  from  it  by  a  deep,  narrow  ravine,  is  a  spar 
on  the  &rm  of  E.  H.  Dancan,  containing  pits  of  the  same  character  and 
abont  the  same  extent.  Immediately  east  of  these,  in  timber  belongmg 
to  Joseph  Duncan,  are  five  or  six  large,  deep  excavations.  Continuing 
north,  we  come  to  the  depression  spoken  of  as  separating  this  area  from 
the  main  ridge.  Lying  partly  in  this  is  the  farm  of  Gapt.  John  Lough- 
man.  North  of  his  house  about  an  acre  has  been  pretfcy  thoroughly  dog 
over  East  of  this  in  a  bleared  field,  is  about  half  an  acre  the  flint  from 
which  is  a  dark  variety,  approaching  more  nearly  to  that  at  the  "shaft'' 
than  at  any  other  place  on  the  ridge.  This  field  is  nearly  a  mile  from 
the  blacksmith  shop  and  close  to  the  town  house,  located  at  the  point 
where  the  ridge  road  is  crossed  by  the  one  leading  from  Black  Hand  Sta* 
tion  to  Brownsville.  East  of  the  town  house  is  the  farm  of  Samuel 
McCracken,  on  the  northern  and  eastern  parts  of  which  are  two  small 
groups  of  pits,  both  comprising  about  an  acre,  on  a  spur  extending 
northward. 

Just  beyond  here  commences  the  before-mentioned  break  in  the  stra- 
tum of  about  three-fourths  of  a  mile,  the  flint  next  appearing  on  the 
farm  of  Lennox  Fisher,  about  a  mile  west  of  the  Muskingum  County  line. 
Some  300  yards  east  of  his  house  are  three  large  pits,  which  the  owner 
calls  "  ponds,"  as  they  generally  furnish  water  for  his  stock  through 
the  summer. 

The  bottom  of  these  "ponds"  is  5  or  6  feet  below  the  surrounding 
surface ;  the  original  depth  was  at  least  twice  or  three  times  as  great, 
if  they  preserve  the  same  slope  the  exposed  sides  show. 

The  dip  of  the  stratum  is  more  apparent  here  than  at  the  western 
end,  as  knolls  25  to  30  feet  high  are  in  the  immediate  neighborhood  of 
the  pits. 

About  one-fourth  of  a  mile  south  of  this,  on  the  adjoining  farm  of 
William  Fisher,  a  piece  of  woodland  contains  2  acres  of  pits,  some  of 
which  are  50  to  60  feet  across,  but  seem  to  be  of  less  depth  than  holes 
of  a  corresponding  size  near  the  cross-roads. 

This  is  the  last  sight  of  aboriginal  work  on  Flint  Bidge  within  the  lim* 
its  of  Licking  county. 

The  pits  being  so  scattered,  and  nearly  all  in  dense  timber,  it  is  diffi- 
cult to  form  an  accurate  estimate  of  their  extent.  Certainly  they  can- 
not occupy  a  smaller  area  than  60  acres,  counting  only  the  space  act- 
ually excavated. 

Half  a  mile  east  of  the  line  of  Licking  and  Muskingum  Counties,  on 
the  farm  of  Mathias  Drnmm,  are  a  few  pits,  one  about  60  feet  in  diameter, 
the  others  much  smaller ;  there  are  not  more  than  a  dozen  of  them. 

No  others  occur  until  the  farm  of  Jacob  Burrieris  reached,  about  3 
miles  from  Fisher's  place.  A  few  small  pits  exist  in  the  woods  southeast 
of  his  house.  These  are  on  the  southern  point  of  the  eastern  eQ<|  of  Flinl 
Bidge. 
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About  three-fourths  of  a  mile  east  of  Bnrriei'B  house,  ou  the  Brookover 
farm,  are  2  acres  of  pits,  ou  the  most  eastern  point  of  the  ridge.  About 
the  same  extent  of  ground  is  dug  over  on  the  Vamer  farm,  half  a  mile 
north  of  Burner's  house.  Beyond  Vamer's  the  spur  extends  half  a  mile 
north,  and  here  is  the  termination  of  the  ridge  in  this  direction. 

To  sum  up,  then,  we  find  these  pits  reaching  from  half  a  mile  west 
to  a  mile  and  a  half  east  and  i&om  a  fourth  of  a  mile  north  to  a  little 
more  than  2  miles  south  of  the  blacksmith  shop  at  the  cross-roads. 
These  vary  from  12  to  80  feet  in  diameter,  and  some  of  them,  at  least, 
cannot  be  less  than  20  feet  in  depth. 

Then,  a  small  number,  some  2  acres,  3  miles  east  of  the  shop  and 
near  the  Muskingum  County  line. 

Finally,  a  number  scattered  along  in  Muskingum  County,  from  half 
a  mile  to  nearly  2  miles  from  the  line,  those  farther  east  being,  as  a 
general  thing,  smaller  than  the  ones  in  the  vicinity  of  the  cross-roads. 

They  are  found  on  the  most  northern,  southern,  and  eastern  spurs  of 
the  ridge,  but  not  within  2  miles  of  the  most  western  spur. 

These  distances  are  only  approximate,  the  winding  roads  and  per- 
plexing sign-boards  making  it  impossible  for  even  those  long  resident 
in  the  locality  to  form  any  very  correct  idea  of  the  distance  between 
two  places.  It  is  easy  to  count  up  section  lines,  but  when  one  attempts 
to  follow  the  roads  it  will  be  found  that  a  ^^  mile  "  is  an  exceedingly  in- 
definite unit  of  measure. 

The  flint  around  the  edges  of  the  whole  deposit  is  not  so  diversified 
in  color  or  quality  as  that  in  the  more  central  parts,  nor  does  it  seem 
to  have  been  so  well  adapted  to  tne  manufacture  of  the  finer  grades  of 
implements. 

The  amount  of  work  done  in  excavating  is  such  as  would  require 
hundreds  of  men  for  many  years,  even  with  our  superior  advantages  in 
the  way  of  better  tools,  there  being  from  4  to  8  feet»  and  in  a  few  places 
even  more,  of  soil  and  loose  rock  to  remove,  and  the  flint  being  so  hard 
that  the  best  drill,  according  to  the  well-diggers,  cannot  penetrate  it 
more  than  6  inches  without  being  repointed  and  retempered.  When  we 
take  these  facts  into  consideration,  and  remember  that  the  aboriginal 
workers  had  nothing  but  stone  tools,  the  magnitude  of  their  labor  be- 
comes apparent.  . 

The  time  that  has  elapsed  since  this  work  was  done  must  remain  un- 
known. Efforts  have  been  made  to  estimate  the  length  of  time  neces- 
sary for  trash  to  accumalate  to  any  particular  thickness;  but  when  we 
know  that  sometimes  an  inch  and  sometimes  a  foot  of  leaves  may  pile 
upina  single  storm,  this  forms  a  very  unsatisfactory  basis  of  calculation, 
especially  when  it  is  not  possible  to  know  the  amount  of  compression 
that  takes  place  in  any  given  time.  <^  Eesults  "  thus  obtained  are  no  bet- 
ter than  the  merest  guesses. 

On  the  dirt  thrown  out  from  some  of  the  pits  are  oak  trees  over  3  feet 
in  diameter,  that  it  is  plain  have  sprung  up  since  the  pits  were  aban- 
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doned ;  stamps  and  tranks  decaying  on  every  hand  point  to  trees  still 
older.  Timber  will  not  increase  in  size  nearly  so  fast  on  this  stony 
ground  as  it  will  under  more  favorable  conditions,  so  that  centories,  pos- 
sibly, have  passed  away  since  any  work  of  this  sort  has  been  done  here. 

How  these  ancients  knew  where  to  find  the  best  flint  for  their  pur- 
poses, unless  indeed  these  sites  were  chosen  at  random,  cannot  be  told. 
It  also  remains  a  question  as  to  how  the  flint  was  quarried  after  its  lo- 
cation was  determined.  Ko  doubt  a  thorough  examination  of  some  of 
these  pits  will  throw  much  light  upon  the  methods  in  use  among  them 
for  obtaining  the  raw  material. 

In  Coshocton  County,  near  Warsaw,  are  some  similar  pits  which  have 
been  opened  by  residents  of  the  locality.  In  them  were  found  two  lay- 
ers of  flint,  the  upper  a  dark  variety,  the  lower  a  clear,  translucent 
kind,  which  answers  to  the  description  of  chalcedony.  This  lower  flint 
seems  to  have  been  the  kind  sought.  Traces  of  ^e  were  plainly  visi- 
ble in  the  pits,  from  which  the  inference  is  natural  that  fires  were  built 
upon  the  rock,  and  that,  while  heated,  water  was  thrown  on  it.  The 
stone  could  thus  be  broken  into  pieces.  In  the  bottom  of  the  pits  were 
found  bowlders  of  granite,  syenite,  and  other  glacial  rock,  which  plainly 
showed  that  they  had  been  used  as  hammers.  Ko  doubt  a  similar  plan 
was  followed  at  the  ridge,  and  such  a  supposition  is  supported  by  the 
fact  that  these  hammers,  weighing  sometimes  40  pounds,  are  found  in 
the  fields  around  the  pits.  Although  the  glacier  did  not  cover  any  part 
of  the  ridge,  the  western  line  of  Franklin  Township  coincides  very  closely 
with  its  limit;  besides  which  the  Licking  Biver,  which  is  not  more  than 
3  miles  distant  in  some  parts,  carries  down  glacial  material  in  the  ice 
every  winter,  so  there  would  have  been  nothing  difficult  in  finding  abun- 
dant material  for  tools;  in  fact,  the  pebbles  of  which  the  smaller  ham- 
mers could  have  been  made  are  found  several  miles  south  and  east  of 
the  glacier  limits,  even  on  high  ground,  having  been  carried  there  by 
floods  or  floating  ice  at  the  end  of  that  period. 

The  hammers  are  found  in  greatest  abundance  wherever  other  signs 
exist  of  an  ancient  ^^ work-shop,"  or  place  where  the  flint  was  dressed. 

Of  these  work-shops  there  are  two  sorts,  which  are  generally  distinct^ 
though  sometimes  the  two  sorts  of  work  were  carried  on  in  one  place. 

OS;ne  may  be  designated  as  the  ^'blocking-out "  shops,  the  other  as  the 
'^  finishing  "  shops. 

At  the  first  kind,  which  are  always  near  the  pits,  it  seems  the  flint 
blocks  were  brought  to  a  size  and  shape  convenient  for  dressing  into 
such  implements  as  were  desired.  In  them  are  always  found  the  larg- 
est hammers,  though  smaller  ones  are  sometimes  picked  up  as  well. 
Scattered  thickly  over  the  ground  are  angular  fragments  of  flint,  such 
as  would  result  from  knocking  off  comers  and  projections  from  the 
large  pieces  taken  out  of  the  pits,  and  also  from  breaking  them  up  into 
smaller  pieces,  it  being  unlikely  that  a  block  of  such  brittle  materia) 
could  be  broken  up  without  much  waste  resulting. 
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The  pieces  thus  fitted  for  working  were  then  mostly  carried  to  the  fin- 
ishing shops,  though,  as  above  stated,  the  whole  work  seems  to  have 
been  sometimes  completed  in  one  place. 

These  finishing  shops  are  characterized  by  the  smaller  fragments, 
thin  flakes,  and  broken  or  upfinished  implements,  very  seldom  found 
in  the  blocking-out  shops.  The  hammers  found  in  them  are  generally 
of  small  size,  seldom  exceeding  8  ounces  in  weight,  and  are  of  harder 
or  smoother  stone  than  those  found  in  the  other  cla«s  of  shops. 

The  blocking-out  in  some  cases  was  done  at  the  pits  whence  the  raw 
material  was  obtained^  but  generally  a  convenient  spot  was  chosen  to 
which  all  the  larger  pieces  from  pits  close  around  were  carried,  rough 
worked,  and  then  taken  to  one  of  the  finishing  shops,  which  are  less 
numerous  than  the  others. 

Although  these  shops  are  to  be  found  at  many  places  on  the  ridge, 
only  the  more  important,  those  where  the  greatest  amount  of  work  was 
done,  will  be  mentioned  here,  as  a  studyof  the  places  named  will  give  a 
visitor  as  good  an  understanding  of  the  method  of  work  as  would  an 
inspection  of  scores  of  similar  places.  The  relation  of  the  work-shops 
to  each  other  and  to  the  pits  will  be  readily  perceived  from  an  inspec- 
tion of  the  map. 

The  blocking-out  shops  show  material  scattered  over  from  5  to  10 
.  acres  in  extent;  the  others,  though  covering  less  ground,  show  a  greater 
amount  of  work  on  an  equal  area. 

Of  the  first  sort,  then,  the  principal  are  located  as  follows: 

On  the  farm  of  John  O.  Loughman,  lying  along  the  south  side  of  the 
ridge  road  and  just  south  of  the  western  limit  of  excavation. 

Kortheastof  the  blacksmith  shop  at  the  cross-roads.  The  work  seems 
to  have  been  done  here  as  soon  as  the  flint  was  quarried  out,  and  the 
fragments  are  scattered  among  the  pits.  Along  the  side  of  the  road  and 
within  a  few  feet  of  the  shop  is  a  large  pile,  many  wagon-loads,  of  an- 
gular fragments. 

Northwest  of  the  pits  on  Bowman's  farm,  and  again  between  this 
shop  and  Iden's  farm,  at  which  place  the  two  kinds  of  work  seem  to 
have  been  carried  on  at  the  same  time,  or  perhaps,  better  to  say,  where 
a  portion  of  the  material,  after  being  blocked  out,  was  finished  up,  while 
the  greater  part  was  carried  elsewhere  for  the  finishing  touches. 

On  McOracken's  farm,  within  the  limits  of  the  pits  mentioned  as  be- 
ing north  and  east  of  his  house. 

On  the  farm  of  Lennox  Fisher,  between  the  pits  on  his  place  and 
those  on  William  Fisher's  land,  is  another  work-shop  combining  the 
two  kinds  of  work. 

At  Drumm's,  east  of  Fisher's.  Here  the  flint  was  blocked  out  at  the 
pits. 

Finally,  the  last  blocking  outplace  of  importance  is  on  Burner's  farm. 
The  stone  from  the  pits  north,  and  those  on  the  Brookover  farm  east, 
was  carried  to  what  now  forms  part  of  several  fieldS|  and  worked  up 
8.  Mis.  33 56 
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A  great  amoant  of  work  is  indicated  here  by  the  large  territory  covered 
by  the  chips  and  the  number  of  hammers  of  all  sizes,  from  2  or  3  ounces 
to  15  pounds,  scattered  on  every  hand. 

In  regard  to  the  finishing  shops,  there  is  scarcely  a  farm,  or  even  a 
field,  in  all  this  region  where  evidences  cannot  be  found  of  the  fact  that 
weapons  were  finished  up,  or  at  least  dressed  to  some  extent.  Partially 
finished  or  broken  specimens,  spalls,  and  flakes  may  be  gathered  almost 
anywhere;  unfortunately,  such  are,  now,  about  all  that  can  be  picked 
up.  Collectors  from  various  places  have  been  here  so  often  and  in  such 
numbers,  and  have  paid  boys  such  fancy  prices  for  ^^  flints,"  that  the 
ground  is  kept  pretty  well  searched  over.  Indeed,  when  the  ground  is 
plowed  in  the  spring,  boys  hunting  <<  flints"  are  almost  as  numerous  as 
the  blackbirds  following  the  plow. 

The  locations  of  the  more  important  ones  will  be  given : 

On  the  Burrier  farm  is  a  knoll  of  about  10  acres,  south  of  his  house, 
on  which  the  flakes  are  scattered  thickly.  The  finishing  up  of  nearly 
all  the  flint  quarried  in  Muskingum  County  (except  that  from  the  few 
pits  on  Drumm's  place)  seems  to  have  been  done  here. 

Seme  30  rods  east  of  the  pits  on  the  Drumm  farm  is  a  strip  of  high 
ground  containing  some  flakes  and  spalls — ^not  many,  but  still  in  as  great 
quantity  as  the  limited  number  of  excavations  would  lead  one  to  ex- 
pect. 

In  addition  to  the  shop  named  on  Fisher's  place  as  combining  the 
two  kinds  of  work,  is  one  of  small  extent,  on  a  knoll  north  of  the  three 
pits,  and  another  west  of  this,  in  what  is  now  an  orchard,  where  con- 
siderable work  has  been  done. 

Just  east  of  the  town  house  is  a  small  area  where  the  flint  from  the 
pits  in  that  vicinity  seems  to  have  been  finished.  Southwest  of  this  a 
limited  space  on  Capt.  John  Loughman's  farm  has  flakes  quite  thickly 


On  Iden's  farm  is  a  field  of  10  acres  where  abundant  chips  and  flakes 
show  that  on  this  spot  the  finishing  touches  were  given  to  all  the  flint 
from  his,  Duncan's,  and  Bowman's  farms. 

At  John  G.  Loughman's  house  is  about  1  acre  thickly  covered  with 
pieces  of  all  the  colors  to  be  found  in  this  region,  while  on  the  same 
faorm  ,some  40  rods  west,  on  the  point  containing  the  large,  deep  pits,  is 
the  most  interesting  spot  of  all.  Hundreds  of  implements,  in  all  stages 
of  finish,  have  been  found  here,  and  each  fresh  plowing  seems  to  expose 
them  in  undiminished  numbers.  As  deep  as  a  plow  can  go  these  si)eci- 
mens  are  found,  and  in  such  numbers  that  the  jingling  noise  made  by 
them  sounds  as  though  one  were  plowing  through  a  lot  of  castings.  At 
the  side  of  the  field  nearest  the  edge  of  the  hill  the  spalls  are  said  to  have 
been  piled  up  in  a  mound  before  cultivation  scattered  them,  as  though  the 
"  ancient  arrow-maker  "  had  either  thrown  the  fragments  on  every  side  of 
him,  and  thus  gradually  elevated  himself,  or  else  had  heaped  aU  the  flakes 
;and  unfinished  or  broken  specimens  into  a  single  pile.    Over  an  acre 
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of  this  point  has  beeti  plowed  this  year,  and  the  remains  of  <<piimitiye 
industry^  cover  all  this  area.  How  much  more  may  be  hidden  under 
the  soil  formed  by  vegetable  growth  since  the  shop  was  abandoned  is 
uncertain,  but  it  seems  reasonable  to  suppose  that  all  the  part  in  which 
no  pits  are  found,  some  4  acres,  may  have  been  left  by  the  aborigines 
as  a  place  in  which  the  work  might  be  completed.  On  the  part  that 
has  been  plowed  there  is  about  half  an  acre  in  which  the  flint  amounts 
to  four-flfths  of  the  whole ;  that  is,  if  all  the  soil  could  be  put  in  one  pile 
and  the  flint  chips  in  another,  this  would  be  the  proportion  of  each. 

I^early  all  this  is  in  small  flakes  and  spalls,  chipped  off  in  flnishing. 
Very  few  angular  blocks  or  fragments  are  found,  and  such  as  do  occur 
are  those  which  were  carried  from  elsewhere,  but  on  which,  for  some 
reason,  the  flnishing  process  had  not  begun.  This  is  the  only  work- 
shop on  the  ridge  where  may  be  found  the  flint  "  coves  ^  from  which 
were  flaked  off  long,  thin  splinters  to  be  used  as  knives,  perforators, 
lancets,  and  the  like.* 

On  J.  Kreager's  farm  is  a  shop  just  north  of  the  pits  and  on  the  side 
of  the  hill.  Both  angular  fragments  and  thin  flakes  may  be  found  here, 
showing  that  the  rough  blocks  were  fully  dressed  out  before  being  car- 
ried away. 

Smaller  shops  may  be  found  on  J.  S.  Loughman's  land,  just  at  the 
western  edge  of  the  break  in  the  stratum,  and  on  Cook's  land,  a  short 
distance  southwest  of  Gapt.  John  Loughman's. 

The  work  of  making  these  implements,  then,  seems  to  have  been 
thus : 

The  aborigines  (meaning  thereby  Indians,  Mound  Builders,  or  what- 
ever other  name  may  be  assigned  to  the  people  who  did  this  work)  knew 
that  by  digging  into  the  un  weathered  bed-rock  a  quality  of  flint  could  be 
obtained  better  suited  to  their  purposes  than  that  which  could  be  pro- 
cured along  the  outcrop.  The  dirt  wq>s  cleared  away,  by  being  carried 
out  in  baskets  or  skins,  until  the  flint  was  exposed.  Gleaning  out  a 
space  sufficient  for  working  purposes,  a  Are  was  built  on  top  of  the  rock, 
and  when  it  was  heated  water  was  thrown  on  it.  This  wQuld  cause  the 
rock  to  crumble,  and  on  clearing  out  the  fragments  a  fresh  surface  of 
flint  would  be  exposed  around  the  hole  thus  made  in  it,  from  which 
pieces  could  be  broken  off  with  the  large,  bowlders  found  in  the  vicinity. 
A  question  presents  itself  here,  '^If  this  method  was  used,  why  did 
they  not  follow  the  flint  stratum,  once  they  had  found  it,  throwing  the 
dirt  behind  them,  instead  of  opening  so  many  fresh  holes?''  The  only 
answer  to  be  given  is  that  they  did  not,  except  in  a  few  instances,  and 
that  is  all  we  know  about  it. 

The  pieces  thus  obtained,  if  not  already  small  enough,  could  be  again 

*  On  digging  in  this  shop,  after  the  above  was  written,  it  was  discovered  that  the 
layer  of  ohips  was  not  so  thick  as  it  was  supposed  to  be ;  at  any  point  in  the  field  soil 
free  from  flint  could  be  fonnd  at  not  more  than  16  inches  below  the  surface.  StiU,  an 
Immense  amount  of  work  has  been  done  here. 
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broken  into  smaller  ones  of  a  convenient  size  for  handling,  and  taken 
to  one  of  the  blocking-out  shops.  Here  they  were  broken  into  pieces 
of  sach  size  as  woald  be  best  adapted  for  the  form  of  weapon  desired, 
the  faulty  pieces  rejected,  and  perhaps  the  largest  blocks  chipped  into 
a  rough  outline  of  its  final  form.  Next,  it  was  taken  tc^the  finishing 
shops,  where  the  smaller  hammers  were  brought  into  play  to  chip  off 
as  much  as  was  possible  by  such  means,  after  which  the  weapon,  if  ^in- 
tended to  be  completed  here,  was  flaked  off,  by  means  of  pressure  ex- 
erted with  a  piece  of  bone  or  horn,  until  it  reached  an  outline  as  regular 
and  a  finish  as  smooth  as  its  maker  desired  or  was  able  to  give. 

The  well-diggers  say  that  the  flint  can  be  got  out  in  solid  pieces  meas< 
uring  12  to  18  inches  each  way ;  that  it  has  a  smooth,  oily  look  not  found 
in  those  pieces  exposed  on  the  surface ;  and  that  it,  is  much  tougher 
and  harder  to  break.  This  ^Houghness"  is  probably  due  to  the  moist- 
ure in  the  stone,  as  the  statement  has  been  made  that  flint  when  first 
got  out  of  the  ground  can  be  flaked  off  with  but  little  difSculty,  while 
after  even  a  short  exposure  it  becomes  brittle  and  is  liable  to  break  in 
any  direction.  Whether,  when  thus  dry  and  brittle,  it  could  be  re- 
stored to  its  former  state  by  immersion  or  burial  is  a  question  for  ex- 
periment. 

One  of  the  old-timers  who  has  been  living  here  for  nearly  fifty  years 
says  that  when  he  first  came  to  the  country  the  old-fashioned  flint-lock 
muskets  were  in  general  use,  and  that  the  hunters  were  in  the  habit  pf 
collecting  pieces  of  flint  and  soaking  them  in  oil  for  some  weeks  before 
using  them.  This  caused  them  to  last  much  longer ;  a  flint  that  would, 
by  shattering,  become  useless  iu  one  day,  could  by  this  means  be  made 
to  last  for  weeks.  Is  it  not  possible  that  the  aboriginal  workers  had 
some  such  process  by  which  they  could  render  their  work  easier  and 
more  certain  t 

Careful  investigation  of  these,  finishing  shops  gives  rise  to  another 
belief,  namely,  thatvery  few  weapons,  as  compared  with  the  great  amount 
of  flint  used,  were  ever  fully  completed  here.  The  great  number  of 
roughly  finished  specimens  found  here,  when  there  seems  to  have  beeu 
no  reason  for  having  discontinued  work  on  them,  and  the  great  quan- 
tities of  similarly  shaped  pieces  from  this  locality  occurring  at  places 
quite  distant,  show  that  the  majority  of  the  pieces  worked  here  were 
brought  nearly  to  the  required  shape  and  that  it  was  left  with  the  final 
owner  to  give  each  one  such  degree  of  fine  finish  and  symmetry  as 
suited  him.  There  are  many  places  remote  from  any  flint  deposit 
where  flakes  and  spalls  are  found  in  abundance,  showing  that  flint  im- 
plements of  some  description  had  been  dressed  on  the  spot. 

The  immense  amount  of  work  done  at  Flint  Bidge,  and  the  widely 
separated  points  at  which  material  from  here  has  been  found,  may  be 
explained  in  two  ways : 

First,  that  some  particular  tribe  or  race  owned  this  region,  and  car- 
ried on  for  generations,  or  perhaps  centuries,  a  regular  traffic  in  such 
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unfinished  weapons.  It  is  stated  in  many  works  upon  our  modem  In- 
dians that  each  tribe  has  a  particular  form  of  arrow-head  or  other 
weapon,  so  that  one  foand  at  a  distance  from  a  settlement  shows  to  an 
experienced  observer  just  what  tribe  has  been  represented  in  the  vicin- 
ity. As  it  is  highly  improbable  that  any  one  tribe  could  have  utilized 
the  great  (^aanity  of  flint  that  has  been  taken  even  from  this  one  locality, 
there  can  be  little  doubt  that  a  regular  trade  was  carried  on  with 
neighboring  tribes,  or  even  with  those  at  a  distance ;  and  in  this  view 
it  is  likely  that  the  separate  blocks  were  brought  to  the  smallest  com- 
pass compatible  with  their  ultimate  use,  in  order  that  as  little  useless 
material  as  possible  would  have  to  be  carried  away.  And  the  same 
bfilds  good  with  the  so-called  "  leaf-shaped  arrow-heads,"  even  those 
dressed  as  smoothly  as  we  sometimes  find  them ;  in  support  of  which 
the  following  is  offered : 

An  examination  of  flint  weapons  shows  that  there  are  two  general 
forms  of  the  upper  part  or  point — the  straight  sides,  as  in  Pig.  1,  or  the 
curved  sides  as  in  Fig.  2.    The  angle  of  divergence  of  the  sides  may  vary 


Fig.  1. 


Fig.  3. 


Fig.  4. 


considerably,  but  this  does  not  affect  the  subject. 

Now,  in  the  many  specimens  which  have  been  found  in  various  facto- 
ries, particularly  the  one  under  considetation,  it  may  be  noticed  that 
nearly  all  whixjh  have  been  dressed  as  smooth  and  thin  as  they  can  be 
have  two  general  forms  of  the  base — the  square,  as  in  Fig.  3,  or  the 
curved  or  circular,  as  in  Fig.  4. 

Very  few,  comparatively,  are  found  in  which  the  barbs  or  tangs  are 
finished  out.  Take  almost  any  arrow-head,  restore  its  outline  by  filling 
the  chipped  out  places  with  wax  (the  experimenter  will  probably  be 
surprised  to  see  what  a  small  quantity  will  be  required),  and  the  weapon 
will  be  restored  to  one  of  the  forms  made  possible  by  a  combination  of 
the  straight  or  curved  sides  with  the  straight  or  curved  base. 

A  few  such  restorations  are  here  given : 


Fig.  6.  Fig.«.  Fig.  7.  Fig.  8. 

Similarly  for  those  with  curved  sides. 


Fig.  9.  Fig.  10. 
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These  fetcts,  which  may  be  noticed  at  other  places  as  well  as  at  Flint 
Ridge,  give  mach  support  to  the  theory  of  a  general  traffic  in  weapons 
by  one  tribe  with  other  tribes,  and  goes  far  toward  explaining  the  oc- 
currence of  the  great  numbers  of  unfinished  weapons,  flakes,  and  spallB 
of  any  particular  flint  scores  or  hundreds  of  miles  from  the  place  where 
it  could  have  been  quarped. 

Before  giving  the  second  way  in  which  the  facts  may  be  accounted 
for,  a  little  digression  is  necessary. 

As  is  well  known  to  all  who  have  perused  the  various  works  on  arch- 
SBology,  Licking  County  is  not  surpassed  by  any  equal  area  in  the  coun- 
try in  the  size,  number,  and  complicated  arrangement  of  prehistoric 
earthworks.  More  stone  mounds,  too,  are  found  in  its  limits  than  in  anjf 
other  one  county,  in  Ohio  at  least. 

From  the  immense  works  at  Kewark  a  system  of  mounds  and  other 
structures  stretches  towards  the  Muskingum  Valley  on  the  east  and  tiie 
Scioto  on  the  west,  so  that  by  means  of  semaphoric  communications  the 
whole  region  could  be  appraised  in  a  short  time  of  any  unusual  event. 

IS^otwithstanding  this,  the  whole  of  Flint  Eidge,  despite  its  evidence  of 
long  occupancy,  shows  few  remains  of  this  nature. 

The  line  dividing  Franklin  and  Hopewell  Townships  crosses  a  stone 
fort.  The  hill-top  is  level  and  gradually  widens  out  as  it  extends  east- 
ward from  the  fort,  which  incloses  about  10  acres  and  is  built  upon  the 
point  of  the  hill  in  such  a  way  as  to  reach  the  brow  on  the  northern, 
western,  and  southern  s[des,  and  is  admirably  situated  for  defensive  op- 
erations, and  also  for  commanding  the  valleys  leading  from  the  ridge 
westward.  Within  it  are  two  mounds,  one  of  earth,  the  other  of  stone, 
not  more  than  20  yards  apart.  Both  have  been  opened,  but  without  re- 
sults. The  stone  mound  and  the  fort  are  constructed  of  flint  blocks 
gathered  up  from  the  outcrop  just  below  the  top  of  the  hill. 

In  the  field  containing  the  blocking-out  shop,  southwest  of  the  black- 
smith shop,  is  a  circle  of  about  35  yards  diameter;  a  few  rods  west  of 
the  blacksmith  shop  is,  or  rather  was,  another  of  about  50  yards ;  and 
on  Bowman's  farm,  west  of  the  pits,  was  another,  whose  size  could  not 
be  learned.  Both  the  latter  have  been  plowed  down  level  with  the  sur- 
rounding surface.  They  all  seem  to  be  village  sites  or  permanent  en- 
campments, being  on  the  highest  ground  in  the  vicinity. 

On  Captain  Longhman's  farm,  in  the  finishing  shop  east  of  the  house, 
a  mound  formerly  stood  which  has  been  plowed  down.  From  no  point 
on  the  ridge  can  a  more  extended  view  be  obtained  than  from  the  site 
of  this  mound.  Hills  in  the  three  adjoining  counties  of  Perry,  Muskin- 
gum, and  Coshocton  are  plainly  visible,  and  the  country  nearer  at  hand 
is  spread  out  like  a  map  before  the  observer. 

These  are  all  the  places,  so  far  as  known,  that  indicate  any  perma- 
nent settlements.  Diligent  search  failed  to  reveal  any  traces  of  pottery 
or  other  domestic  implements,  nor  does  it  appear  that  any  relics  have 
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ever  been  discovered  except  such  as  may  have  been  lost  or  abandoned 
by  wandering,  hunting,  or  exploring  parties. 

While  on  this  part  of  the  subject  it  may  be  stated  that  the  "trail^ 
from  Grave  Greek,  West  Virginia,  to  the  lakes  led  past  the  captain's 
and  close  to  the  cross-roads.  Old  settlers  speak  of  seeing  the  Indians 
follow  it  many  years  ago. 

A  so-called  '<  furnace,"  which  many  of  the  inhabitants  believe  to  have 
been  used  by  the  Indians  to  melt  gold  out  of  the  flint  (every  man  who 
comes  to  the  country  will  be  assured  that  this  is  '<  a  solemn  fiEu^t"),  lo- 
cated half  a  mile  south  of  the  captain's,  proves  to  be  an  old  camp  site. 
Being  close  to  three  large  springs,  it  would  naturally  be  selected  by 
hunters  and  movers,  and  was  much  used,  a  large  amount  of  burned 
sandstone  being  scattered  around,  of  which  fire-places  were  constructed. 

A  ^^ mound"  on  the  Muskingum  line  proved  to  be  a  spot  where  an 
excavation  had  been  begun  but  soon  abandoned  ^  a  crescent-shaped 
hole  has  the  dirt  from  it  thrown  on  the  surface  between  the  horns. 
Most  probably  made  at  an  early  day  by  whites  seeking  material  for 
millstones. 

To  return  to  the  argument :  This  scarcity  of  the  evidences  of  perma- 
nent settlement  on  a  scale  commensurate  with  the  amount  of  work  done 
offers  another  solution  of  the  unfinished  state  of  so  many  implements, 
which  is  this : 

It  is  well  known  that  the  celebrated  ^'red  pipe-stone  quarries"  were 
held  as  sacred  and  neutral  ground  by  all  the  tribes  which  were  accus- 
tomed to  gather  there  for  the  purpose  of  procuring  this  rare  and,  to 
them,  valuable  stone.  No  matter  what  feuds  may  have  existed  between 
tribes,  or  what  deadly  enmities  may  have  been  held  by  individuals, 
when  workers  met  in  these  quarries  it  was  always  in  a  state  of  peace, 
even  if  their  differences  would  nofc  allow  friendly  intercourse. 

Some  such  feeling  as  this  may  have  influenced  the  natives  of  this  sec- 
tion of  the  country.  With  that  disposition  characteristic  of  the  super- 
stitious, nations  as  well  as  individuals,  to  attribute  everything  by  which 
they  are  benefited  to  the  direct  and  friendly  interposition  of  a  beneficent 
Superior  Being,  it  is  easy  to  believe  that  these  people  may  have  held  this 
Flint  Eidge  as  a  sacred  gift  from  their  Great  Spirit.  All  the  different 
tribes  may  have  resorted  to  this  place  to  obtain  material  from  which  to 
fabricate  weapons,  and  also,  it  may  be,  to  secure  the  more  brilliant  stone 
for  making  totems  or  insignia,  or  for  some  tribal  or  religious  ceremonies. 

The  stupendous  works  at  Newark,  and  the  connected  system  of 
mounds,  &c.,  could  have  been  built  only  by  a  nation  that  possessed  the 
territory  for  a  great  length  of  time  and  were  in  large  numbers.  They 
would  claim  dominion  over  all  the  country  round  for  many  leagues,  ex- 
cept perhaps  this  sacred  ground,  if  so  it  was  held,  and  would  jealously 
guard  their  territory  against  the  hunting  parties  firom  other  regions ; 
and  although  they  would  not,  from  religious  motives,  molest  outside 
parties  engaged  in  procuring  flint,  yet  when  these  same  parties  went 
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beyond  their  allotted  boandaries,  they  would,  like  more  modem  people, 
find  that  a  decided  limit  can  be  given  to  conscientioas  scruples  by  per- 
sonal interests ;  hence  it  would  behoove  them  to  secure  their  flint  as 
quickly  as  possible  and  get  back  to  their  own  hunting  grounds,  unless, 
indeed,  they  had  the  means  to  supply  themselves  with  provisions  from 
the  owners  of  the  surrounding  country,  for  supporting  themselves,  in 
case  a  longer  sojourn  was  desirable.  So  that  they  would  chip  their 
flint  to  a  portable  size  and  shape,,  and  carry  it  thus  with  them  to  such 
points  as  they  chose,  and  there  take  all  the  time  necessary  for  dressing 
and  finishing  it  up.  ^ 

The  caches  of  so-called  "  disks,"  "  scrapers,'' "  leaf-shaped  implements,'' 
"  turtle-backs,"  or  "  hatchets,"  as  they  are  variously  named  in  so  many 
localities  where  they  are  found,  which  may  be  regarded  as  nothing  more 
or  less  than  such  unfinished  pieces,  render  this  theory  plausible ;  and  * 
it  certainly  loses  no  strength  if  we  accept  the  statement  quoted  some 
pages  back  that  *^  fresh"  flint  is  much  more  readily  worked  than  "dry." 
Burying  it  in  the  ground  would  allow  it  to  remain  in  working  order  much 
longer  than  if  it  were  exposed  to  the  atmosphere. 

The  finely  dressed  arrows  or  knives  sometimes  found,  and  the  few 
"circles"  in  the  vicinity,  do  not  militate  against  the  theory;  in  fact, 
they  rather  strengthen  it ;  for  such  of  the  natives  as  lived  within  a  short 
distance  could  well  spare  the  time  necessary  to  complete  their  work 
while  they  were  about  it,  and  the  defensive  position  indicated  by  the 
fort  and  "  circles  "  is  only  such  a  precaution  as  would  naturally  be  taken 
by  a  settled  people  who  were  compelled  to  allow  strangers  or  even  enemies 
to  remain  so  near  them  unmolested.  Three  hours'  time,  or  even  less, 
would  have  allowed  a  treacherous,  hostile  party  to  reach  the  I^ewark 
works  from  the  Eidge,  and  it  was  only  a  matter  of  ordinary  prudence 
to  keep  a  look-out  for  such  a  contingency.  The  position  of  the  fort,  too, 
supports  this  view,  being  located,  as  it  is,  so  far  west  of  the  nearest  point 
to  their  settlements  where  any  work  was  done,  although  a  limit  had 
been  set  past  which  none  were  allowed  to  go. 

If  it  be  objected  to  all  this  that  it  makes  the  Indian  and  the  Mound 
Builder  the  same  person,  let  it  be  remembered  that  no  one  has  yet 
proven  that  the  Indian  was  not  a  Mound  Builder,  or  that  the  Mound 
Builder  did  not  do  this  work  on  Flint  Eidge. 

Whether  there  is  anything  in  these  two  "  explanations"  which  possi- 
bly "  do  not  explain,"  or  whether  a  combination  of  both  may  better  suit 
the  case,  or  whether,  finally,  the  facts  must  be  explained  by  a  new 
hypothesis,  arehseologists  may  determine.  The  writer,  not  professing  to 
be  posted  in  the  science,  simply  submits  such  thoughts  as  will  suggest 
themselves  to  any  one  who  may  go  over  the  ground  carefully }  and  u 
these  observations  will  throw  any  light  upon  this  interesting  subject, 
or  afford  any  information,  let  it  be  taken  for  what  it  is  worth. 

Strict  accuracy  is  not  claimed  for  the  accompanying. map.  A  person, 
without  instruments  or  assistance,  attempting  to  get  area  and  distance 
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on  strange  ground,  much  of  which  is  covered  with  heavy  timber  and 
dense  undergrowth,  may  be  pardoned  a  few  errors. 

The  roads  and  farms  axe  taken  from  a  county  map ;  the  pits,  work- 
shops, &c.,  are  put  as  near  as  possible  in  their  true  positions,  but  are 
somewhat  exaggerated  in  area,  that  they  may  be  more  easily  located ; 
and  any  one  with  this  map  will  experience  but  little  difficulty  in  fLnding 
anything  of  archsBological  interest  on  the  Eidge. 

Any  one  wishing  to  make  a  personal  investigation  will  do  well  to 
begin  his  work  by  calling  on  Capt.  John  Loughman,  living  near  the 
cross-roads.  He  has  hunted  over  these  hills  for  more  than  fifty  years, 
and  every  field  is  familiar  to  him.  He  takes  pleasure  in  giving  informa- 
tion to  the  seeker  of  knowledge. 


EAETHWORKS   AND  MOUNDS  IN  MIAMI   COUNTY,  OHIO. 

By  E.  T.  WiLTHEiss,  of  Fiqua,  Ohio, 

The  accompanying  map  represents  Washington  and  part  of  Spring 
Creek  Township,  Miami  County,  Ohio,  in  which  are  located  all  the 
ancient  works  that  were  in  existence  when  the  Europeans  made  their 
first  appearance  in  that  locality.  The  works  are  marked  with  figures 
to  identifv  them  in  order. 

No.  1  is  a  large  ellipse  whose  axes  are  respectively  1,500  and  900  feet, 
and  incloses,  according  to  Col.  John  Johnston,  who  was  the  former 
owner  of  the  place,  17  acres.  The  wall  is  made  of  bowlders,  all  water 
washed,  and,  no  doubt,  they  were  gathered  from  the  bed  of  the  East 
Miami  Eiver.  The  work  is  located  3  miles  north  of  Piqua,  Ohio, 
and  is  30  feet  above  the  level  of  the  valley  of  the  river.  The  founda- 
tion of  the  wall  is  10  feet  wide  at  the  base.  The  wall  which  was,  at 
the  appearance  of  the  settlers  in  1797,  about  4  feet  high,  has  fallen 
down,  and  the  bowlders  lie  scattered  all  over  the  field.  The  present 
owner  is  destroying  it  as  fast  as  possible,  as  he  has  the  field  under  cul- 
tivation. 

The  figure  of  the  ellipse  deviates  in  some  cases  from  a  strict  regularity 
to  accommodate  itself  to  the  surface  of  the  country  as  it  then  was. 
There  was  a  large  spring  on  the  northeast  in  the  fort  which  was  walled 
with  bowlders.  About  30  feet  southwest  from  the  spring  stands  a  bowl- 
der on  end  3  feet  in  height.  On  the  south  end  of  the  fort  is  a  mound  240 
feet  in  circumference  and  6  feet  high.  This  mound  was  surrounded  by  a 
small  ditch,  which  was  paved  with  small  bowlders.  It  took  one  man  a 
week  to  remove  this  pavement.  In  May,  1880,  the  writer  made  an  ex- 
ploration of  the  center  of  the  mound  and  found  it  to  contain  a  sacrificial 
altar.  After  digging  through  a  foot  of  soil,  a  stratum  of  yellow  sand 
was  encountered,  10  inches  thick;  then  6  inches  of  ashes  mixed  with 
burnt  bones.    This  stratum  of  ashes  was  pressed  in  such  a  solid  mass 
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that  it  required  a  pike  to  break  through  it.  After  the  removal  ol  th€ 
ashes,  19  inches  of  clay  burnt  red  were  met  with.  The  excavation  was 
about  6  feet  square.  There  is  a  large  stump  of  a  tree  standing  a  little 
to  the  north  of  the  center  of  the  mound.  On  the  west  side  of  the  fort 
are  three  gateways  8  feet  wide,  which  are  covered  on  the  outside  by  a 
stone  wall  10  to  12  feet  long,  and  6  feet  thick.  There  are  also  three  small 
ravines  running  down  to  the  valley  below  in  front  of  these  gateways, 
which  no  doubt  were  excavated  by  human  hands.  On  the  west  wall 
are  standing  at  present  some  very  large  trees. 

!N^o.  2  is  a  small  circular  fort  situated  200  yards  southeast  of  "So,  1. 
The  height  of  the  wall  is  at  present  about  18  inches,  but  formerly,  no 
doubt,  it  was  much  higher.  This  inclosure  has  a  ditch  on  the  inside, 
and  gateways  facing  fort  l^o.  1,  and  is  about  150  feet  in  circumference. 

Ko.  3  is  a  similar  structure,  and  is  located  about  200  yards  east  of 
'So.  2.  This  embankment  has  t  vo  gateways,  one  on  the  east  and  the 
other  on  the  west,  8  feet  wide.  The  wall  is  about  4  feet  high  and 
slopes  towards  the  gateways.  This  also  has  a  ditch  on  the  inside. 
This  work  has  never  been  disturbed.  It  is  about  200  feet  in  circum- 
ference and  is  fenced  and  covered  with  sod. 

!N^o.  4  is  located  1  mile  south  of  l^o.  1  and  situated  on  the  second  bot- 
tom. It  is  300  feet  in  circumference,  with  an  entrance  on  the  south- 
east side,  10  feet  wide.  Its  embankment  is  at  present  about  2  feet  high 
and  8  feet  wide,  which  the  plow  lowers. every  season,  and  its  wall  will 
soon  be  erased  from  the  surface.    This  also  has  a  ditch  inside. 

IS'o.  5  is  a  mound  situated  300  yards  to  the  northeast  of  l^o.  4.  This 
mound  was-  240  feet  in  circumference,  and  was  formerly  about  9  feet 
high,  but  at  present  is  almost  obliterated.  An  exploration  was  made 
by  running  a  ditch  from  south  to  north  to  the  center  of  the  mound, 
and  it  was  found  to  contain  an  altar  composed  of  burnt  clay.  This 
was  covered  with  ashes,  charcoal,  and  burnt  bones,  3  inches  thick.  On 
this  was  a  layer  of  clay,  then  alternate  layers  of  clay  and  charcoal 
5  feet  thick,  each  charcoal  stratum  being  about  1  inch  in  thickness, 
the  whole  covered  with  clay  and  gravel  mixed,  2  feet  thick.  West  of 
the  altar  were  found  human  remains,  viz,  a  skeleton  lying  with  the 
head  towards  the  southeast  imbedded  in  clay;  the  skull  bore  the  ap- 
pearance of  having  been  crushed  with  a  blunt  instrument.  Fragments 
of  the  skull  were  within  the  cavity  near  the  surface.  Broken  pottery 
similar  to  that  found  in  Kentucky  occurred. 

Nos.  6,  7,  8,  9,  and  10  are  altogether  obliterated  and  were  located 
within  the  present  limits  of  the  city  of  Fiqua,  Miami  County,  Ohio,  all 
within  an  eighth  of  a  mile  of  the  river.  These  works  were  described  by 
Maj.  S.  H.  Long. 

1^0. 11  is  situated  1  mile  southwest  of  the  center  of  Fiqua,  on  the 
upland.  It  is  an  ellipse  60  feet  wide  and  100  feet  long,  with  ditch  on 
inside  and  one  gateway  on  the  north.    This  work  has  been  almost  ob- 
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• 
Uterated  by  the  plow.    There  is  a  spring  at  the  foot  of  the  hill  in  front 

of  the  gateway. 

.Nos.  12  and  13  are  ntone  mounds  about  2  feet  in  height  and  100  feet 
in  circamference.  From  IS'o.  12  were  taken  a  great  many  human  remains, 
and  from  No.  13  a  skeleton,  a  stone  ax,  and  a  slate-stone  plate  per- 
forated with  one  hole. 

No.  14  was  another  mound,  which  is  now  entirely  obliterated. 

No.  15  is  a  circular  earthwork,  with  a  ditch  on  the  inside.  The  em- 
bankment, which  is  about  3  feet  in  height  and  5  feet  wide,  is  situated  on 
a  high  bluff  off  the  Miami  Eiver,  and  can  be  distinctly  traced. 

No.  16  was  another  circular  earthwork,  and  there  are  at  present  no 
traces  of  it,  for  the  Dayton  and  Michigan  Eailroad  runs  over  the  spot 
where  it  was.  It  was  about  300  feet  in  circumference,  with  a  ditch  on 
the  inside.  There  is  a  spring  on  the  west  of  the  work,  about  half  way 
down  the  bluff,  which  never  fails. 

No.  17  is  another  stone  mound  150  feet  in  circumference  and  is  now 
2  feet  high,  but  formerly  was  much  higher.  The  former  owner  has 
removed  a  great  deal  of  the  material  of  this  mound  for  the  purpose  of 
burning  lime.  There  are  a  great  many  human  remains  beneath  this 
mound. 

No.  18  is  a  large  mound,  covering  nearly  an  acre  of  ground,  and 
at  present  is  21  feet  high.  There  is  a  house  built  on  this  mound,  the 
owner  of  which  informed  the  writer  that  in  digging  the  cellar  he  en- 
countered ashes,  charcoal,  and  remains  of  burnt  bones.  This  mound 
cannot  be  thoroughly  examined,  on  account  of  the  house,  which  stands 
in  the  center  of  the  mound.  The  map  is  marked  with  crosses  where 
human  remains  are  found ;  also  the  village  sites. 

There  are  remains  of  works  in  other  townships. 

In  Concord  there  is  a  mound  155  feet  in  circumference  and  5  feet 
high,  truncated.  In  Newton  Township  there  is  a  one  half  circular 
work,  700  feet  in  circumference,  240  feet  in  length,  and  6  feet  high. 
There  is  a  ditch  on  the  inside  and  outside,  sloping  towards  the 
ravines,  where  the  embankment  ends.  The  wall  of  earth  faces  the 
west.  Also  one  circular  work  300  feet  in  circumference.  These  two 
works  are  located  on  the  west  bank  of  the  Stillwater  Eiver,  on  Sec- 
tion 19,  Newton  Township,  Miami  County,  Ohio,  and  are  covered  with 
timber.  They  are  situated  on  a  bluff  60  feet  above  the  river.  There  is 
a  ravine  running  from  the  southwest  and  another  from  the  northwest, 
and  in  the  fork  between  these  ravines  the  largest  of  the  works  is  located. 
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